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MOTORS by ELLIOTT 


You can easily ‘‘prettify’’ the outside 
appearance of a motor—but that won't 
affect the appearance of its perform- 
ance record. Only sound construction will 
help there. 

By sound construction we do not mean 
expensive construction. Some of the 
methods used in building Elliott motors 
cost little or no more than what may be 
called standard practice. Other procedure 
may run to definitely higher time outlay, 
with, however, a beneficial performance 
result that places the slightly higher 
overall cost in the category of a most 
profitable investment. 


Elliott motors are custom-built, engi- 
neered with characteristic Elliott thorough- 
ness. In their building, no expense is 
incurred which is not amply justified— 
and no time or trouble is spared which 
will further their long and faithful 
service. When you need a fine motor, 
closely adapted to a specific drive job, 
discuss it with Elliott. Informative bulletins 
at request. 


ELLIOTT COMPANY 
Electric Power Dept., RIDGWAY, PA. 
Plants at: JEANNETTE, PA. *© RIDGWAY, PA. 
SPRINGFIELD, O. * NEWARK, N. J. 
DISTRICT OFFICES IN PRINCIPAL CITIES 


STEAM TURBINES * GAS TURBINES ® ELECTRIC GENERATORS AND MOTORS * BLOWERS AND 
COMPRESSORS * TURBOCHARGERS FOR DIESEL ENGINES ® CONDENSERS * STEAM JET EJECTORS 
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Dependable, Economical Performance 


from Diesels 


HETHER your Diesel is brand-new 
We an “old timer”, it will operate 
more efficiently—use less fuel—when lu- 
bricated with Texaco Ursa Oils. These 
world-famous oils keep engines clean, 
rings free, valves active—reduce wear of 
bearings, rings, liners and pistons. Their 
use assures greater power, fewer over- 
hauls and repairs. 

Texaco Ursa Oils have kept pace with 
improvement in Diesel engine design 
over the past 30 years. They come in 
every grade necessary to assure effective 
lubrication of every size and type of 


TEXACO Ursa Oils 


OF 


Diesel. Because of the many benefits they 
deliver, Ursa Oils are approved by all 
leading Diesel engine manufacturers, and 
used by thousands of operators every- 
where. In fact . 

More stationary Diesel h.p. in 

the U. S. is lubricated with 

Texaco than with any other brand. 
For Texaco Products and Lubrication 
Engineering Service, call the nearest of 
the more than 2300 Texaco distributing 
plants in the 48 States, or write The 
Texas Company, 135 East 42nd Street, 
New York 17, N. Y. 





FOR ALL DIESEL ENGINES 


TUNE IN THE TEXACO STAR THEATRE EVERY SUNDAY NIGHT STARRING JAMES MELTON WITH HIS GUEST, ED WYNN-<BS 
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U.S. ORDNANCE WORKS asd 
the 2 ATOM BOMB PLANTS 


T ° ped | 


Uncle Sam and the Engineers who worked for him took no 
chances in designing war plants. They specified equipment 
that could “take it’ under the worst possible conditions. It is 
always good engineering to design and build this way. 
One may be lucky—and not get slag when dry ash is 
expected—but if equipment is specified that can handle 
anything that comes down, that’s what our forefathers 
called "safe and sound.” Practically every U. S$. Ordnance 
Works and the two Atom Bomb Plants were equipped with 
Hydrojet Ash Handling Systems, Hydrovac Dust Handling 


Systems and other A-S-H products. Catalogs on request. 
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en metal hose designed for handling hot cor- 
rosive fluid at pressures up to 2000 psi and tempera- 
tures up to 2000 F is now available, a result of aircraft 
applications during the war. It comes in two different 
“pitches” — normal and close, the latter having more 
corrugations per inch for very high flexibility. 
AN AVALANCHE of letters has descended upon us— 
well, three, if you must be so accurate—from lan- 
guage purists, Latinists or Latin-ologists or whatever they 
are and from other assorted critics, taking our hide off for 
rendering Dr. Vannevar Bush’s famous motto as ILLEGI- 
TIMUS NON CARBORUNDUM. We ate informed by 
these critics that a much better rendition of it would be 
NE ILLIGITIMI CARBORUNDUM—better because it’s 
closer to the correct Latin construction, hence less confusing 
to those in the know. Since the whole business is pseudo- 
Latin anyway, who cares? 


— of solid fuels in air and oxygen was being 
investigated in a new type of reactivity equipment 
some time ago. Ignition is more easily obtained in 
oxygen than in air but the effect of oxygen concentration 
has not been known with certainty. Evidence is that the 
reactivity during ignition does not increase directly with 
oxygen pressure, as often assumed, but at a lower rate. 
In some cases, increase in oxygen pressure has little or 
no effect. 


HE LARGEST ROOM in the world, said Bruce Barton, 

is the room for improvement. And, adds Parks’ Para- 
bles, the room for improvement isn’t peopled by defeatists, 
whose mental attitude is ‘It can’t be done.” 


OLYSTYRENE materials of the 1200 Lustron series 

have been developed that have an after-glow potency 
more than double that of prewar phosphorescent plastics. 
Because they glow visibly six or eight hours after ex- 
posure to light, they should be useful on wall switches, 
light cords, drawer pulls, telephone dials, clock faces and 
instrument dials. They are available in several colors. 


a a new valve steel for impact strength at low 

temperatures, is now available. Steels had already 
been developed to meet the commonly specified minimum 
of 15 Ib Charpy impact at temperatures from —50 F to 
—75 F. But increased use of chemical processes operating at 
—150 F and lower, pointed to the need for cast steel even 
more resistant to low temperature embrittlement, which led 
to the development of the Arctic steel for valves and’ fit- 
tings for such service. This may be good news for some of 
the people who are toying with ideas about low-temperature 
power generating cycles. 


R. REINHOLD RUDENBERG received the Stevens 
Honor Award for notable achievement in the field of 
“Electron Optics” as the inventor of the electron microscope 
at the 76th Anniversary Annual Dinner of the Alumni of 
Stevens Institute of Technology. Dr. Rudenberg, now 
Gordon McKay Professor of electrical engineering at Har- 
vard University Graduate School, is also consultant to the 
Farrand Optical Co. of New York, which, under his guid- 
ance, is developing an electron microscope of advanced 
design. 


i oc corrosion resisting paint has been developed 

as a protective material for tank exteriors, structural 
steel, walls, floors, ducts, pipe, brick, stone and for un- 
derneath machines and equipment. It is also intended 
for interior of tank cars and other containers handling 
mild corrosives. It is applied cold, like ordinary paint, 
by spray gun or brush. 


| seamesseane PLANS for future development of two- 
to six-lane highways designed to satisfy the type, pur- 
poses, and volume of motor vehicle traffic were revealed by 
Herbert S. Fairbank, before the Annual Meeting of SAE. 
He described the plans as visualizing city streets, main 
highways, and rural roads as elements of a nationwide high- 
way system unaffected in its natural development by political 
boundaries and partitioned administrative authority. 


Lc ANALYSTS consider corporation reports 
to stockholders “generally inadequate” and must re- 
sort to “digging up their own supplementary informa- 
tion” to be able to appraise relative merits of securities. 
That was the conclusion of a recent survey by M. K. 
Mellott & Co., public relations firm, based on replies to 
a questionnaire from 123 professional security analysts, 
officials of banks and insurance companies and brokerage 
firms. ; 


c= YOU USE such things as 6-in. self-lubricated, 
single-sheave steel blocks at $1.08 each? Or new 
forged-steel safe line clamps at 17 to 25 cents each? Or 
new cast-iron, black, 3-bolt type wire rope clamps, 34- 
in. to 1-in.? Or wire rope clips, hooks, steel shackles, wire 
rope slings, Diesel engines, waterproof suits, winches, re- 
frigerator barges, “Sea Mule” tugs, gasoline engines? If 
so, better look into the Marine Surplus Seller, a catalog now 
being published by the U. S. Maritime Commission to show 
the surplus property it has for sale. The items quoted above 
are only a few of the listings. The commission has section 
offices in many parts of the country and if you have trouble 
finding one, we'll gladly give you the address of the one 
nearest you. 
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-. esr WE HAVE internationally standardized screw 
threads? This question has been debated at various 
times for the past century. But usually the needs of a 
particular group or section of industry has been the only 
consideration. The subject arose during World War I but 
no agreement could be reached on it then. In World War 
II it came up again, with much discussion of the losses in- 
curred by lack of international standards. This time, a study 
is being made, conferences have been held in London and 
Ottawa and as soon as some facts are available, some action 
may be possible by the English-speaking countries. 


HRAUNG of a group of residences from a central 
coal-fired plant has been studied intensively at Bat- 
telle to determine the most favorable arrangements. The 
first progress report, which gave estimates for the heat- 
ing of 40 houses with circulating hot water, showed a 
questionable competitive position for coal as compared 
with gas and oil, under fuel prices then existing in 
Columbus, Ohio. A second progress report, now in pre- 
paration, will include an analysis of 80-house and 120- 
house projects. The Ric-Wil Co., piping manufacturers 
and other equipment manufacturers, have co-operated in 
the project. A publication for architects, engineers, 
builders and utilities is contemplated. Many inquiries 
show wide interest in the project. * 


ILLIONS OF VISITORS to the Smithsonian Institu- 

tion glimpse only the fringes of its collections and 
catch no more than a hint of their meaning. To free this 
accumulated knowledge from the confinement of the Smith- 
sonian’s walls, the institution has published the Smithsonian 
Series of books, in which the romance of the Institution is 
vividly portrayed by its scholars. The series discusses: The 
Sun and the Welfare of Man; Minerals from Earth and 
Sky; North American Indians; Insects and Their Ways and 
Means of Living; Man from the Farthest Past; birds, fish 
plants, great inventions. The books will be micro-filmed, 
sealed in a crypt to remain until 8113 A.D. so that the 
record will be available for r posterity 


‘se ESTIMATES have been prepared for a plant 
to make 12,000,000 cu ft of water gas a day by 
passing a suspension of pulverized coal and steam 
through incandescent tubes. In tests at Battelle, 700 cu 
ft of water gas an hour was produced in a single tube 
9 ft long and 8 in. in diameter, heated to 1850 F. Evi- 
dence was presented that a steel of 31 per cent chromium 
_ content might be operated at 2100 F, which would 
double the gas-making capacity. 


RAY IRON PRESSURE CASTINGS suitable for tem- 
peratures up to 650 F, with strength of 40,000 psi, are 
being proposed in a new preliminary ASTM specification. 
They are made possible by “inoculation,” a process devel- 
oped during the war when the demand for steel castings 
exceeded steel foundry capacity. In this process, inoculants 
containing alloys such as nickel, chromium, manganese in 
addition to silico, calcium and aluminum are used. 


EFORE hundreds of members of the New York Zo- 
ological Society gathered at the Waldorf-Astoria for 
their Fiftieth Annual Meeting, a glass-sided water-filled 
tank about six feet long, with conducting screens of elec- 
trodes at both ends, contained two electrophorus electricus 
(linnaeus )—just plain electric eels to youse. These two 
electric eels wrote their shocking story in electronic terms 
on a large screen for all to see. By means of the latest Du 
Mont oscillograph provided with a special projection lens, 
the “radar” or exploratory impulses as well as the real 
lethal shocks were shown in impressive wave forms, ending 
for all time the age-long mystery of the famous electric eel. 


i ted TO MAKE your product as good as it would have 
been today if there’d been no war. Don’t forget that 
during the war many new materials of construction have 
been tried. Some of them were just stop-gaps, substitutes, 
but a lot of them turned out to be better than the original 
materials. Better check up on them and use them where 
they'll help. 


1, lipdobete BUSES of the future will possess, among other 

attributes, pressurized, air-conditioned passenger com- 
partments; individual radio sets; circulating ice water; re- 
tiring rooms; inside destination signs operated by push- 
button; polaroid windows; turbine-electric drive; speeds of 
100 miles per hour on suitable highways. This future 
vehicle was pictured by L. H. Smith before the SAE annual 
meeting. He suggested that atomic energy ultimately might 
be used for propulsion, but for the immediate future di- 
rected attention to turbine-electric drive combinations op- 
erating on two fluids mixed in transit to comprise safe and 
powerful fuel. 


Dt DO IT! ’Tain’t for it! If you’re tempted to 

refill fire extinguishers in your plant with com- 
mercial grade carbon tetrachloride — STOP, LOOK, 
AND LISTEN to the warnings of the Associated 
Factory Mutual Fire Insurance Companies and the Amer- 
ican Society of Safety Engineers as reported in No. 33 
of Firefax. The carbon tetrachloride may cause severe 
corrosion in brass parts of the fire extinguishers so that 
they won’t work when required. The extinguisher and 
its proper liquid are tested and approved as a unit. When 
carbon tetrachloride is used by the manufacturer, it meets 
Federal and Underwriter’s Laboratories specifications. 
But if it contains water and other impurities it will eat 
holes in brass extinguisher parts, corrode the shell so it 
will be very thin—and the extinguisher just goes Pouf! 
in your hands when you try to use it. 


ae spasoemata of war surplus goods presents problems as 
complex as the creation of the surplus did. Who does 
this work, what materials they must deal with, what to do 
with plants and facilities, equipment, food, maritime prop- 
erty, aircraft equipment, territorial property and overseas 
operations are discussed in detail in The Liquidation of 
War Surpluses, a quarterly progress report to the Congress 
by the Surplus Property Administration. 
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TROUBLE BEGINS TO SHOW UP ABOUT HERE 


A turbine oil that is not specially of oil oxidation serve to speed the 
refined and fortified begins to suf- oxidation of more and more oil. No 
of its own breakdown. The products - drops rapidly! ou, 


p _ 


LUBRICATING QUALITY OF OIL 


HELL TURBO OILS show little or no oxi- 

dation and have completely prevented rust 

in turbines after years of service in industrial, 
marine, and public utility installations. 


‘This means that the life of the lubricating 
oil has been extended far beyond what was 
thought possible a few years ago. It has been 
accomplished by four important steps in the 
refining process: 


I. Scientific selection of crude stocks. 


2. Special refining that removes all readily oxi- 
dized compounds. This also results in better 
demulsibility. 


3. Shell fortifies Turbo Oil with an effective anti- 


‘SHELL TURBO OIL 


LENGTH OF 5 


Why SHELL TURBO OILS 
counteract oxidation and rusting in your turbine 






SHELL TURBO a 





oxidant. Again, by retarding oxidation, better 
demulsibility is retained. 

4. Shell fortifies Turbo Oil with a rust preventive. 
The elimination of rust is vital to the oil as 
well as the machine. 


The Shell Lubrication Engineer will give you 
sound advice about your turbine lubricating 
problems. 


For literature about turbine lubrication and 
turbine cleaning procedures, write to Shell 


‘Oil Company, Incorporated, 50 West 50th 


Street, New York 20, New York; 
or 100 Bush Street, San Fran- 
cisco 6, California. 
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‘| Ahadlese 


Yarway’s Hi-Lo Alarm Water Column has an alarm mechanism 
that is simple... dependable... unique. Solid weights oper- 
ate the whistle alarm. The principle employed is that heavy 
objects submerged or partly submerged in water are buoyed 
up by a force equal to the weight of the water they displace. 
Any dangerous change in water level causes the weights to 
open or close a needle valve through which steam is admitted 
to the alarm whistle. The alarm is always dependable. . . the 
weights can never become waterlogged. Yarway Column 
shown has Sesure Inclined Gage for pressures up to 400 psi. 
Flat Glass Gages furnished for pressures to 1500 psi. Ask 
for Bulletin WG-1810. 


52 Remote 


Yarway’s Remote Water Level Indicator brings overhead 
boiler water level readings right down to eye level, on the 
instrument panel or other convenient place, on a brilliantly 
lighted red and green scale. Indication is positive and instant 
because the instrument is operated by the boiler water itself. 
Shows boiler water level beyond the range of overhead gage, 
and always indicates high or low—even when full or empty 
overhead gages look the same. Suitable for all pressures to 
1500 psi. Ask for Bulletin WG-1820. 


33 Gedo 


‘Yarway'’s famous Seatless Blow-Off Valve eliminates one of 
the commonest sources of trouble and expense in boiler blow- 
down service. There is no seat to score, wear and clog with 
mud, dirt and scale. Balanced sliding nitralloy plunger and 
straight through flow make operation easy. Today this valve 
is “standard” in over 12,000 boiler plants. Suitable for all 
pressures up to 2500 psi. Ask for Bulletin B-424 (to 400 psi), : 


Bulletin B-432 for higher pressures. 
YARNALL-WARING COMPANY WAY 
114 Mermaid Ave., Philadelphia 18, Pa. 
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STEAM PLANT EQUIPMENT 
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INSTRUMENTS ARE 


~ Bloodhounds 


FOR TRACKING DOWN POWER LOSSES 
THAT HAMPER PRODUCTION 


To meet your increased steam demand, you are 
stretching the capacity of your boilers through 
shrewd operation—you are generating 11 lbs. of 
steam for every pound of coal you burn. Great!* 


But how much are you gaining if the rest of your 
plant wastes the steam? 


All the effort and engineering skill you are. expend- 
ing to stretch your boiler capacity to meet present 
emergency conditions can be nullified by wasteful 
use of the steam produced. 


Instruments are the bloodhounds that track down 
these steam losses. Anything that reduces the powet 











INSTRUMENTS 
AND CONTROLS 
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consumption of pumps, compressors, dryers or other 
steam consuming units increases the effective capacity 
of your power plant. 


The only accurate and reliable check on the use 
and abuse of steam, water, compressed air and 
other power plant services is to install flow meters 
(and, when needed, pressure and temperature 
recorders) on the supply lines to the various power 
consuming units. Only through an instrument 
installation of this type can operator and depart- 
ment head alike be provided with the data that 
will enable them to immediately locate and correct 
faulty or wasteful operating conditions. 


MEASURING VERSUS GUESSING 


The accompanying diagram shows a typical dis- 
tribution meter system that provides a continuous 
picture of the consumption of power plant services 
by departments and processes, individually and 
collectively. 


Total amount of steam consumed by prime 
movers and auxiliaries is measured, as well as the 








amounts supplied by extraction and exhaust to the 
various pressure systems serving process and heat- 
ing loads: Actual consumption of steam, water, 
compressed air and refrigerant by individual depart- 
ments, and even individual processes, is accurately 
and continuously metered instead of being merely 
estimated. 


SPOTTING THE LOSSES 


Methods of reducing this consumption can be 
quickly spotted by studying the peculiarities of 
operation revealed by the graphic records. These, in 
conjunction with process production figures, will 
indicate when and why a department or process 
uses more of a power plant service than necessary. 


Republic engineers will gladly consult with your 
own engineers on any distribution metering prob- 
lems you may have. They will show you how 
Republic meters can help you eliminate power 
service losses in your production departments. Ask 
today to have a Republic engineer call at your 
plant. Your request will involve no obligation on 
your part. 





Republic Flow Meters Co. 


2 Chicago 47, Illinois 
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rafietap MOTORS 

In 1940, G.E. introduced the Tri-Clad open motor—with emphasis on 
the feature that industry wanted most in a motor, protection. Since then, 
more Tri-Clads have gone into service than any other integral-horse- 
power motor. 

"Today, we are ready with a new line of Tri-Clad motors—totally 
enclosed, fan-cooled motors—built on Tri-Clad design principles in both 
standard and explosion-proof types. z 


We believe that these are industry’s most dependable mosors. They 


are designed specifically for use in many adverse atmospheres—in iron 


~ dust, outdoors, in hazardous areas, and chemical atmospheres. Their 


“scope of application: ‘is as wide as the field of industrial motor use. 
Safeguarded. against most sources of motor damage, their longer life 
and lower maintenance will make them economical motors for use on 
| ganes. every age General Electric Company, Schenectady 5, New York. 
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ee dn Central Station Unit 


The convection section of this public 
utility steam generator introduces a new 
application of the Foster Wheeler ex- 
tended -surface natural - circulation 
waste heat boiler principle for central 
station units. The design provides con- 
vection steam generating surface in less 
space than the usual bare tube convec- 
tion section. Further, when extensive 
convection surfaces are necessary, this 
arrangement eliminates the usual lower 
drum and sometimes an additional 
upper drum. Baffles and baffle mainte- 
nance are also eliminated. 


The waste heat convection steam 
generating section consists of a number 
of parallel units, each having a small 
number of either bare or extended-sur- 
face elements in series, Each unit is 
supplied at the bottom with water from 
the boiler circulation, and has its own 
long, separate, heated riser to the steam 
drum. The available circulating head is 


very large and the circulation rate in 
each unit is as high, if not higher, than 
in the tubes of the radiant section. Gases 
entering the bottom of the waste heat 
section have been cooled in the radiant 
section to temperatures well below the 
slagging pgint so that the surface can be 
kept clean with ordinary soot blowers. 


Wide experience in the design and 
manufacture of thousands of extended- 
surface elements for service under com- 
parable—or more severe — temperature 
conditions in natural-circulation waste 
heat boilers, economizers, and super- 
heaters, has paved the way for this 
new application. 


The unit will be served by two Foster 
Wheeler ball mill pulverizers firing bi- 
tuminous coal. In addition, eight Foster 
Wheeler ball mills serve four boilers 
of other manufacture in the stations 
of this utility. 


Foster Wheeler progressive research and engineering have 
. answered many difficult problems of steam generator design — 
bulletins describing units for varied service are available on request. 


FOSTER WHEELER CORPORATION 


* 165 Broadway, New York 6, N.Y. 
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p| EXTENDED SURFACE 


SUPERHE ATER 




















NEW CENTRAL STATION 


Steam Capacity . . . - + 640,000 Ib. per hr. 
Design Pressure. . . . 1,100 Ib. per sq. in. 
Operating Pressure . . . 950 lb. per sq. in. 
Final Steam Temperature . - « « 900 deg. F. 
Feedwater Temperature . o oe Tbdeg.F. 
Te. 6. is ee de ee . Bituminous Coal 
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PURIFIERS 
AND 
SEPARATORS 
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to eliminate dangerous slugs of 
water by quick, complete drainage 


-o* 


“porrom EJECT. 
0? 


Wrere load and water conditions cause foaming and 
priming at the boiler, Armstrong traps are a logical choice for 
draining the necessary purifiers and separators. Here’s why: 
They prevent slugs of water from passing beyond the purifier 
and damaging expensive steam-using units. 
They quickly drain purifiers and separators which have small 
water-storage capacities. 
Armstrong trapping of purifiers and separators outdates old- 
fashioned gravity drainage. Depending on capacities re- 
quired, Armstrong offers either standard traps or piston- 


operated compound traps with semi-steel or forged steel 
bodies for this service. 


yENT CONNECTION 





Send for a copy of Catalog H for valuable information 
on separator and purifier drainage, with charts, data and 


tips on trapping problems encountered by engineers 
everywhere. 


When Trapping Purifiers or Separators, 


remember to: 
® Install trap below purifier. 


©@ Keep drain line to trap free from bends. 
@ Use a vent line as shown for quick opening. 








Armstrong Machine Works, 810 Maple St., Three Rivers, Mick 


STEAM TRAPS 
Our a Wlllion in Use...7or Power... Process... Keating 
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**Featherweight”’ 


85% Magnesia 


is a Heavyweight 


eee 8M its place—in this particular case—is in the steam 
lines of the air conditioning and heating plant of one of the 
largest department stores in Washington, D. C. Installed by 
the Armstrong Cork Company, K&M Distributor, “Feather- 
weight” is once again demonstrating that it is the most efficient 
of the moulded-type insulation materials. 


Designed for pipe surfaces carrying temperatures up to 600° 
F., it is extremely light in weight, absolutely fireproof, and suffi- 
ciently strong mechanically to withstand all ordinary usage 
... and then some. “Featherweight” 85% Magnesia has even 
emerged unscathed from the usually damaging effects of floods 
or trips to Davy Jones’ locker! 


In factories, ships, refineries... K&M “Featherweight” 85% 
Magnesia has always led the way in keeping heat in its place. 
Once installed in YOUR plant, it will banish your insulation 
problems for good. Why not write us for further details? 


Keasbey & Mattison has been making it serve mankind since 1873 


KEASBEY & MATTI 


COMPANY 
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“You don’t have to be 


no watchmaker 


to work on Ha gan Control’ 


Back in 1936, we installed Hagan Automatic Com- 
bustion Control on the first two high-pressure 
boilers in a large eastern plant. 

Three years later, another boiler was installed, 
and again Hagan Control was specified. 

Then, deciding that they should have first-hand 
knowledge of the performance of other control 
systems, the engineers installed a well-known in- 
strument type of control on the next boiler, in 
the low pressure section of the same plant. 

Now, one more boiler is going in—and Hagan 
Control is again specified. The veteran boiler room 
superintendent put his reasons into a single em- 
phatic statement—‘‘You don’t have to be no watch- 
maker to work on Hagan Control.”’ 

The same simplicity of design that makes it 
possible for any competent mechanic to attend to 
the maintenance of Hagan Control is also largely re- 
sponsible for its ruggedness and dependability, and 
for its continued high accuracy over long periods 
of time. 

Hagan Control will function efficiently with any 
size, type or make of boiler. The services of our 
engineers are available, without charge or obliga- 
tion, to aid in planning boiler installations. 


HAGAN 
HALL 
BUROMIN 
CALGON 


HAGAN CORPORATION, HAGAN BUILDING, PITTSBURGH 30, PA. 




















_ HAGAN Miomaiie COMBUSTION CONTROL 


es The, ponte... anid sible ‘the beater 





SR he ee ET EM 


Z 

a 
ca 
U 
O 


& 
0 
Y 
O 
| 
oO 
= 
[a4 
wi 
uw 
Zz 
O 
= 
ire) 
oa 
aS 
< 
pe 
a 
a 
uw 
S 
oO 
rat 
| 


1946 


May, 











No diving suits allowed! Biggest problem was water- 
proof, pressure-proof casings, Cast-iron wouldn’t do 
— too porous. So we turned to fabricated steel — 
tough, durable — and lightweight too! 


Things look better! We reinforced end-housings, double- 
checked insulation, made sure exposed parts were 
leak-proof. Nothing left to do but put our baby in 
the test-tank, check it regularly, and hold our breath. 


Some said “Impossible!” But the Navy insisted, “We 
want a motor that likes water so well it'll run in 25 
feet of it for 90 days. What’s more—it’s got to be 
lighter, more compact than standard motors.” 


Then we found that fabricated parts could be successfully 
welded together to assure water-tightness. For pro 
magnetic characteristics, we decided to use field yokes 
of one-inch rolled steel. 


90 days later—we took a good look. Motor still running 
and not a drop of water inside! That called for a 
short cheer and wide smiles all around. Mass produc- 
tion of these motors followed. 





There’s a Moral: Every time Allis-Chalmers 
engineering solves special motor problems, 
we discover new ways to build better stand- 
ard motors for you. ALLIS-CHALMERS, 


A 1927 


MILWAUKEE 1, WIs, 
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USES A SOLID STEEL 
ROTOR 


The rotor of the Terry Wheel Turbine is made from a single forging of ; 
composition steel. The semi-circular buckets or pockets are milled from the 
metal. The steps in the machining of a wheel are shown bclow. There are m 
to become loose or work out. 








The power-producing action of the steam in the -wheel buckets tak 
entirely on the curved surface at the back of the bucket and therefore clo 
clearance is not necessary. 

As the only function of these blades is to form a series of pockets, wee 
blades is of little consequence and does not mcterially affect the horse p 
efficiency. The important part of the bucket is the back or bottom, which isin 
forging. | be 





Action of steam in Terry Solid Wheel 
Turbine. The steam issues from an expanding 
nozzle at high velocity and enters the side 
of the wheel bucket, in which its direction is 
reversed 180°. The steam is caught in a sta- 
tionary reversing chamber and returned to the 
wheel. This process is repeated several times. 


FORGING — ROUGH TURNED 


THE TERRY STEAM TURBINE CO. 
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STEPS IN 
THE MACHINING 
OF A TERRY 
TURBINE WHEEL 


SECOND 
MILLING CUT 


FIRST 
MILLING CUT 


SMOOTH 
TURNED ‘ Typical Terry Solid Wheel Turbine 


with cover and bearing caps raised. 
Note the ruggedness and the accessi- 
bility of all parts. Units of this type are 
used to drive boiler feed pumps, gen- 
erators, and all types of power plant 
equipment. Built in sizes from 5 H.P. 
to 2000 H.P. 


FOR FULL DETAILS ASK 
FOR BULLETIN S-116 


T-1156 


TERRY SQUARE-HARTFORD, CONN. 
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The strands of GarLock Lattice- 
Braid packing are braided through and through in 
an entirely new and different way from ordinary 
braided packings. All strands are lattice-linked to- 
gether into one structural unit. 


Result : (1) unusual flexibility and semi-automatic 


pressure action which enables the packing to function 


more efficiently ; (2) longer life, because the strands 
hold together even when the packing is worn far be- 
yond the limits of wear of ordinary braided packings. 

Garock Lattice-Braid is furnished in several 


styles for various types of service. 


THE GARLOCK PACKING COMPANY, 
PALMYRA, NEW YORK 


In Canada: The Garlock Packing Company of Canada Ltd., Montreal, Que. 


GARLOCK 


Patented 


Garlock 731 L 
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attice-Braid Coil 

















MB blenders on gang 

























DB Blender for apart- 
ment hot water line 










SAVE HEAT AN 


SARCO 
MB 
BLENDER 


When you save hot water, you save 
three ways: with less water and 
heat, you can render a better serv- 
showers ice in process, shower or rinse tank 
operations. The Sarco Blender at 
the right is one of three distinctly 
different methods of Sarco hot 
water control. 


It is a simple, sturdy thermostatic 
mixing valve. By adding cold to hot 
water available, it automatically 
provides blended water at any 


IN COMMERCIAL BUILDINGS 


Hot water complaints from tenants 
and employees are the dreaded 
daily routine of the engineer who 
is not protected by Sarco Controls. 
The Sarco Blender shown at the left 
eliminated all complaints. 




















The Sarco Blender is used also to 
regulate flow of cooling water in 
jackets of internal combustion en- 
gines or of brine in cooling coils. 





Available in sizes 2 to 4”, for pres- 
sures up to 150 Ibs., 0° to 200° F. 
See Catalog No. 800. 
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‘ temperature for which it has been. 
MB blender for hus | set by the user. 


process water 
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The Siualion 


MAKE-UP DEMAND———37,000 GALLONS PER HOUR 


CAPACITY OF FEEDWATER 
TREATING PLANT——— 


The Fruoblom 








24,000 GALLONS PER HOUR 


TO AVERT POSSIBLE SHUTDOWN WHILE CONTINUING 
TO OPERATE AT EXTREMELY HIGH OVERLOAD. 


For various reasons, it was necessary for this 
Indiana plant to carry a very high overload for a 
period of several weeks. Average hourly make-up 
requirement during this period was 31,000 gallons 
per hour; peak demand 37,000 gallons per hour. 
Yet the softener capacity was only 24,000 gallons 
per hour, and the filter capacity with all units 
in operation, only 20,000 gallons per hour. The 
condensate compartment of the softener could not 
handle all returns; it flooded over into the reaction 
chamber, thus adding to the difficulties of softener 
operation and chemical control. 

Naturally there was trouble. There was a tre- 
mendous amount of suspended matter in the 
softener effluent; filters were not only inadequate, 
but their condition was none too good, and hard- 
ness of the filter effluent was much higher than 
normal. Phosphate consumption was excessive 
and despite maximum blowdown, boiler water was 
highly alkaline and the boilers were carrying over. 

The task of the Hall engineer was to devise ways 


" of correcting these conditions, at least temporarily, 


while permitting the plant to continue uninter- 
rupted operation. 


These measures were taken: 


1. All boilers were blown as heavily as possi- 
ble throughout the entire 24 hours of each day. 


HALL LABORATORIES, INC., HAGAN BUILDING, PITTSBURGH 30, PA; 
(A subsidiary of Hagan Corporation) 


2. Phosphate feed was tripled, since tests had 
shown no phosphate reserve in any unit. 


3. Installation of two new filters, secured earlier 
in the year, was rushed, so as to bring filter ca- 
pacity up to softener capacity. 


4. The condensate compartment was partially by- 
passed, by means of a line direct to feed pump 
suction, thus reducing the overload enough to 
prevent flooding of the reaction chamber. 


The Hall engineer spent seven hectic days on 
this job—but the plant was kept in full operation. 
The period of heavy overload ended with no 
boiler outage. Additional changes were then started, 
designed to prevent trouble if there should again 
be a period of such excessive overload. 

Hall service engineers are proud of their ability 
to meet emergencies like this—but they are still 
more proud of the fact that the great majority of 
Hall-serviced plants operate day after day and 
year after year without any serious boiler water 
difficulties. 

Every. plant that generates its own steam can 
profitably use Hall service. We will be glad to send 
you full information. 
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BOILERS, AUXILIARIES 


1 - Water Heating Rating Book—This 
data book presents 15 pages of water 
heater capacity ratings per hour for 11 dif- 
ferent sizes of water heaters. The first 
table covers the conditions with a 20 F 
temperature rise from 50 to 70 F, the 
second covers conditions under a 30 F tem- 
perature rise from 50 to 80 F. This ratio 
of rise in the tables continues and the 
final table is for a 150 F rise from 50 to 
200 F. The last table in the book covers 
the flow of steam through pipes. The ta- 
bles are arranged for easy reference and 
the book is perforated for loose-leaf filing. 
Marion Machine, Foundry and Supply Co. 
Soot Blowers—This 30-pg. book goes 
deeply into the whole subject of soot 
blowers. It talks about soot blowers in 
general; what causes soot, a description 
and operation summary of the company’s 
soot blower; elements...materials and 
specifications; steam consumption tables; 
boiler efficiency tables; tables of feedwater 
temperature and steam flow; installations 
shown in boiler sections; other designs of 
soot blowers for water tube boilers, 2. for 
fire tube and hrt boilers. Marion Machine, 
Foundry & Supply Co. 
Tube Cleaners—Water driven clean- 
ers for straight and bent tubes are 
described in this four-page bulletin. Ex- 
ploded and sectional views of the cleaner 
are presented and features are pointed out. 
Complete tables show recommended sizes 
of cleaners for various size tubes, both 
straight and curved. Elliott Company. 
4 Steam Generator Case Study—‘‘Facts 
and Figures” is the title of a booklet 
covering the case history of an installation 
of a steam generator in a prominent dairy. 
The booklet shows how the unit handled 
the varying load requirements for high 
pressure process steam and low pressure 
heating steam by furnishing steam at a 
steady pressure regardless of the demand. 
Cross sections of the steam generator and 
graphic presentations of its advantages are 
given. One of the features is a series of 
fuel comparison charts with which the 
costs of various fuels are compared. York- 
Shipley, Inc. 
5 High Temperature Cement—A 4-pg. 
folder on this company’s Fyre-Mortar 
high temperature cement has been an- 
nounced. The bulletin tells about the 
bonding strength, stability, working char- 
acteristics, etc., of the material. Quigley 
Company. 
5 Materials Handling — Modern mate- 
rials handling machinery is covered 
in an 8-pg. booklet issued recently. The 
featured product is a new car shakeout. 
By means of illustrations and text the 
booklet shows how hopper bottom cars 
are shaken out “broom clean” in 112 to 7 
minutes by only two men. Another part 
of the bulletin shows how easy and sim- 
ple is the job of putting the shakeout in 
position. Robins Conveyors, Inc. 


ei Boilers—Bulletin No. 110, describing 
this manufacturer’s ‘Perfect Bal- 
ance” boilers, is a 4-pg. item and is de- 
signed to present capacity tables, dimen- 
sioned drawings and a full page cut-away 
wash drawing of the unit. John Phillips 
Badenhausen, Inc. 


8 Self-Cleaning Water Strainer — This 
new 4-page circular covers the com- 
Ppany’s self-cleaning water strainer; it 
gives a description of the equipment, the 
capacities, the straining media and other 
engineering data covering the latest de- 
sign. S. P. Kinney Engineers, Inc. 
a Central Heating, Steam Distibution— 
A case study of the Firestone Indus- 
trial Community at Akron, Ohio, in rela- 
tionship to the central heating system in- 
stalled is the subject of this new 8-page 
bulletin. Layouts of the piping system are 
included as are photos of the plant, the 
installation of the system and features of 
the steam generation and control. The 
Ric-Wil Company. 
10 “Heat Transfer Apparatus for Power 
Plants”—That’s the title of this Bul- 
letin 1250 issued recently. There are eight 
pages and each page is filled with neatly 
arranged pieces of heat transfer equipment 
with brief descriptions accompanying each 
of the units. Griscom-Russell Co. 





11 Furnace Walls and Arches—Section- 
ally supported, ventilated or insu- 
lated furnace walls and arches are de- 
scribed -in this new 16-page data book. 
Methods of repair and installation are 
dealt with in detail and various types of 
wall construction are shown in diagrams. 
Drawings: show: sections through furnace 
walls and they are also used to illustrate 
the hanging of the arches and walls. Sec- 
tions of walls are also shown in photos. 
Furnace Economy Co. 
12 Data on Barometric Condensers— 
Bulletin No. 4509, ‘Parallel Flow 
Barometric Condensers” describes the use 
of Parallel Flow type barometric condens- 
ers as intercondensers and aftercondensers 
in connection with steam jet ejectors. 
Engineering data covers duty, temperature 
rise, terminal difference, condensing water 
requirements and a table for selecting the 
correct size unit. Ross Heater & Mfg. Co. 


ELECTRICAL 


13 Power Transformers—This company 
has just released a strikingly illus- 
trated booklet giving an unusually com- 
prehensive overall picture of its power 
transformer. Divided into three sections, 
the booket tells of the evolution of the 
modern power transformer; shows photo- 
graphically how shell-type transformers 
are built, from the winding of the circular 
coils to the time the completed unit leaves 
the shops; and shows installations of trans- 
formers. The booklet is of unusual size— 
15% by 10% in.—and is folded in half for 
convenience in filing. The Allis-Chalmers 
Mfg. Co. 
1 Infra-Red In Industry—Reconversion 
tips, inside data on war know-how 
which may prove valuable now, descrip- 
tion of a better way to heat process, and 
reports on how others do it are contained 
in a new 12-page bulletin. Case studies of 
what various manufacturers did in the 
field of infra-red baking, drying, dehydrat- 
ing and preheating are covered. Factors in 
an infra-red installation are discussed and 
applications and reasons for using it are 
also covered. The booklet is well illus- 
trated. The Fostoria Pressed Steel Corp. 
15 Electric Eye Smoke Indicators and 
Recorders—There are four pages of 
information and photos on the design ad- 
vantages of eye and light source units. 
Dimensioned drawings increase the use- 
fulness of the bulletin. Brooke Engineer- 
ing Co., Inc. 
1 5 Intraplant Communication — Intra- 
plant communication is completely 
covered in a group of folders issued recent- 
ly. The manufacturer’s Operadio Sound- 
caster, Plant Broadcaster and Flexiphone 
intercommunication systems are dealt with 
thoroughly. Typical installations with dis- 
cussions of the outstanding features of 
each is included: Principles of operation 
and details of construction are given and 
photos illustrate each feature mentioned. 
Operadio Manufacturing Co 


VALVES, FITTINGS 


17 Relief Valve Handbook —Here is a 
new, 28-page relief valve booklet that 
covers the company’s product from A to Z. 
The valve’s numerous applications in re- 
lief of steam, air, gas, gasoline and oil 
vapors, water, etc. are carefully brought 


AELPFUL BULLETINS — 


out and its adaptability to other services 
are cited. Of special interest and useful- 
ness is the revised “Sizing Data on Relief 
Valves” which includes many capacity and 
pressure rise tables which are unusually 
convenient for selection of the proper size 
relief valve. This new publication is well 
illustrated. Cochrane Corp. 
1 Book on Pipe Threads—“What Dry- 
seal Pipe Threads Are and How They 
Work” is the title of this new booklet. 
Complete drawings and tables of measure- 
ments accompany the sections on “What 
They Are’? and “How They Work.” The 
reasons why this company’s fittings will, 
in the future, be threaded with this type 
of thread is also explained. The Weather- 
head Co. 
19 Tube Couplings and Valves—The 8- 
page catalog, titled “Fluid Power 
Engineering,” tells about the tube coup- 
lings, valves, tools and tube fabrication of 
this company. The first part of the booklet 
considers fluid power . .. what you can 
do with it ... what it is ...and what 
are its unique advantages. Pictures and 
descriptions of the various products follow. 
The Parker Appliance Co. 
20 Corrosion Resistant Valves—Two bul- 
letins, both of them on _ corrosion 
resistant valves have just been issued. One 
of them, a technical information bulletin 
covers the mechanical properties, analysis 
range, applications, advantages and sizes 
and specifications of the valves. The other 
is devoted to a photographic display of 
the installation of the valves. Alloy Steel 
Products Co. 
Stainless Steel Bellows Data Book— 
This booklet contains cross sectional 
views and important up-to-date informa- 
tion concerning the use of these bellows 
as equalizers, compensators, expansion 
joints, flexible connectors, for flow control, 
vapor and steam traps, thermostatic in- 
struments, electrical controls and other 
industrial applications. Chicago Metal Hose 


Corp. 
29° Data On Unions—This 14-page book- 
let tells how this company’s unions 
are made, pointing out the features of 
design which make them long-lived and 
trouble-free. Four pages are devoted to 
“Types ... Sizes ... and Prices” com- 
plete with illustrations and line diagrams 
besides the tabular ordering information. 
Dimensional tables of the six types of 
unions are given in the back and a page 
covers the terms and conditions of sales. 
E. M. Dart Mfg. Co. 
2 Flexible Pipe Couplings — Flexible 
pipe couplings which permit 40 deg. 
flexibility at each coupling and which are 
said to save up to 500 per cent in pipe 
coupling time are described in a new 
booklet. The catalog shows how the units 
are easily assembled without the use of 
tools other than a hammer. Photographs 
show installed couplings and the coupling 
itself is pictured in detail. Table of spec- 
ifications and line drawings are given. 
Drinkwater, Inc. 


DIESELS 


24 Water Wheels, Diesels, Power Units— 

Describing Pelton water wheels, 
diesels, power units and many other com- 
pany products, the latest edition of ‘Bald- 
win” is highly useful and informative. The 


Coupon must be filled in completely to secure literature you re- 


quest. Pasting coupon on penny postcard saves time and money. 
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book is well illustrated and brings to light 
Many amazing facts regarding the manu- 
facturer’s production and products. Bald- 
win Locomotive Works. 
25 Diesel Engine — Featured by a huge 
cross-sectional wash drawing, a new 
brochure issued by this company tells all 
about a recently designed diesel engine 
which was made primarily for locomotive 
use. All major parts of the engine are 
labeled on the cross-sectional drawing. 
The Cooper-Bessemer Corporation. 


WELDING, BRAZING 


26 Handbook on Brazing and Welding— 
“Welding and Brazing of Copper and 
Copper Alloys,” is the title of a 32-page 
handbook of procedures and materials just 
issued. There are three principal divisions 
in this comprehensive treatise. In the in- 
troductory section definitions of processes 
and materials are presented, accompanied 
by a table of compositions and alloys. 
Welding characteristics, suggestions for 
preparing parts for welding, design of 
joints and use of jigs and fixtures also 
make up this section. In the second sec- 
tion each of the common copper alloys is 
discussed with reference to working and 
other characteristics. The third section is 
devoted to welding and brazing materials 
for copper and copper alloys and the gen- 
eral plan of treating each material sepa- 
rately is followed. C. E. Phillips & Co. 
27 Electrode Choosing Wall Chart — 
Titled the “Selectrode” chart this 
new wall chart tells which electrode to 
use, when to use it and how to identify 
it. The pages are made of Bristol board 
and may be turned to the various sections 


which are indicated by tabbed edges. The 
sections are labeled: “Mild Steel Elec- 
trodes,” “Low Alloy Steel Electrodes,” 


“Stainless Steel Electrodes,” ‘“Non-Ferrous 
and Cast Iron Electrodes,” “Surfacing Elec- 
trodes,” and “Gas Welding Rods.” The 
chart also suggests applications, shows 
currents, positions and physical proper- 
ties. National Cylinder Gas Company. 
28 Welding Data—Information on = 
temperature welding rods and flux 
is included in the latest publication oo 
this manufacturer. Me ge seed listings of 
the types of rods and fluxes use for 
various jobs is one of the most useful 
features of the bulletin. Ordering infor- 
mation is also presented. Eutectic Welding 
Alloys Corporation. 


POWER TRANSMISSION 


29 V-Belt Drive Guide Book—An exceed- 
ingly well arranged and highly useful 
guide to assist in figuring V-belt drives 
has just been announced. It contains 
twelve pages, nearly every one of which is 
packed with informative tables and charts. 
Service factors for various applications— 
from bakery machinery to pumps and 
paper machinery—are given; a handy belt 
selector chart, information on sheaves; an 
illustrated index the complete line; 
table of list prices and stock sizes of the 
belts; a sheave selector chart for various 
horsepower ratings; tables of sheave di- 
mensions; bushing classification tables are 
but a few of the features to be found. 
Allis-Chalmers Mfg. Co 
30 Flexible Couplings — This 24-page, 
well illustrated booklet is devoted 
entirely to this company’s line of flexible 
couplings. Included are: the inside story 
of the coupling; why the Ajax principle 
provides the right hook-up for power; the 
distinctive parts of the coupling; horse- 
power ratings; service factors; dimensioned 
drawings and tables of sizes and specifica- 
tions for each type of coupling; and a 
section devoted to special couplings. Ex- 
amples of the various types of installations 
are shown. Ajax Flexible Coupling Co. 
31 V-Belt Folder — A small folder on 
“Veelos—The Adjustable V-Belt,” has 
just been issued, Three illustrations show 
steps in the installation of the belt. Twelve 
important advantages of the V-belt are 
described and 11 features of the link con- 
struction. are listed. Manheim Manufac- 
turing & Belting Company. 
32 Data Book On Automatic Clutches— 
These clutches, which are said to be 
available in sizes from fractional horse- 
power up to 5000 hp for any type of power 
drive, are described in this 8-page booklet. 
A full page is devoted to “Clutch Opera- 
tion,” two others to line drawings of types 
of clutches and typical applications. Har- 


dinge Co., Inc. 
TRAPS 
33 Trap Data Bulletin—Float and Ther- 
mostatic traps are dealt with in this 


latest bulletin. Carefully compiled and 
well illustrated the booklet is easy to refer 


32 









to. Cross sectional drawings, exploded 
views, dimensioned drawings and tables of 
capacities add to the usefulness of the 
data presented. Illinois Engineering Co. 
34 Steam Traps and Strainers—Steam 
traps, radiator traps and strainers are 
covered = booklet issued by this company. 
Cutaway views of the units are shown in 
each instance and features are listed. 


- Tables of specifications for ease in order- 


ing are included. Details of operation of 
steam and radiator traps are given. Cryer 
Trap & Valve Co., Inc. 


PUMPS, COMPRESSORS 


35 Data Book On Pumps—tThis 14-page 
booklet tells all about this pump 
which is said to pump either light or heavy 
viscous liquids, to transfer, meter or pro- 
portion, to maintain volumetric efficiency, 
to automatically compensate for wear, etc. 
Details of twelve listed features such as 
those mentioned above are described in the 
booklet and important construction de- 
tails are shown. Engineering data, motor 
horsepower requirements, prices and illus- 
trations make the booklet more useful. 
Marco Co.,. Inc. 
36 Air Compressor Bulletin—There are 
eight pages in this bulletin devoted 
to the WG-9 Industrial Air Compressor. 
The unit is pictured in an actual installa- 
tion and a “‘take-apart’’ view shows all the 
parts ~~ presents a brief description of 
the features of each part. The center 
spread of the bulletin gives 25 reasons for 
the unit’s dependability. Other features of 
interest comprise the remainder of the 
booklet. Sullivan Machinery Company. 


37 Pumps for Many Services—This new 
folder describes Variflo power pumps 
and points out their distinctive simplicity 
and their advantages. A four-color illus- 
tration shows the pumping mechanism 
and the control mechanism and calls at- 
tention to the totally enclosed features of 
these units. Sizes and ratings are listed 
tabularly. One section tells how the pumps 
—- Worthington Pump & Machinery 
orp 
38 Spotting Air Where Needed—Bulletin 
C-5 describes Fuller rotary air com- 
pressors; shows how these compressors, 
“spotted where you need the air,” elim- 
inate the cost of long pipe lines, insure 
ene in power and maintenance. Fuller 
39 Centrifugal Pump Shaft Seal—‘‘The 
Answer To Your Stuffing Box Prob- 
lems” is the title of a new bulletin. The 
booklet is a graphic description of the 
uses and features of the Cameron Shaft- 
Seal, described as the culmination of 17 
years of constant study of the problem of 
preventing leakage along the drive shaft 
of centrifugal pumps. The booklet is full 
of cross sections, exploded views and pic- 
tures of typical installations. Performance 
records are given for a number of liquids. 
Ingersoll-Rand Co. 
40 Proportioning, Transferring, Meter- 
ing—Describing this company’s line 
of transferring, metering and proportion- 
ing pumps and homogenizers is the func- 
tion of a recently issued catalog. Phantom 
views and dimensioned views of the prod- 
ucts are given and the reasons why they 
perform as they do are listed. The book is 
well illustrated. Marco Company, Inc. 
41 Midget Pumps — This vest-pocket 
handbook type of literature describes 
and illustrates this manufacturer’s midget 
pumps and laboratory stirrers. The fore- 
part of the booklet tells about the “family” 
of pumps and lists and describes features 
common to each of the units. Following 
this section the book takes up each model 
in detail listing construction, priming and 
control, = specifications, performance. 
Eastern Engineering Co. 


INSTRUMENTS, CONTROLS 


42 Slide Rule for Heat Loss Calcula- 
tions—A slide rule type of calculator 
of particular interest to boiler room opera 
tors is being offered by this organization. 
The calculator is used after the per cent 
of COz in the flue gas, the temperature of 
the flue gas and the room temperature 
have been determined. The calculator is 
based on several fuels of different analyses 
and a wide range of flue gas —_— ures 
making it practical for use the vast 
majority of boiler rooms. Then figures on 
the calculator reveal the per cent of total 
heat loss in the flue gas. Instructions ac- 
companying the slide rule show how heat 
loss can be rm tony into terms of fuel 
loss. The calculator is made of a heavy, 
clear plastic material. Hays Corp. 
Instruments Data Book— The com- 
plete line of this company’s elec- 
trical instruments is described and illus- 





trated in this 12-page booklet. Dealt with 
are insulation testing instruments, vibrat- 
ing reed frequency meters, tachometers, 
ohmeters, water testers, capacitance meters, 
rheostats and many others. The company’s 
Tern service is outlined briefly. James G. 
eC 
44 Controlling Water Level—Controlling 
the water level on 675 psi boilers in 
an Eastern utility plant is the subject of 
a@ four page performance report issued by 
this company. The bulletin shows a cross- 
sectional drawing of the boiler and a full- 
page photo of the relay-operated Copes 
Flowmatic regulator which is installed in 
the plant. The back page presents charts 
of water level, water flow and steam flow 
and presents a brief description of the in- 
stallation. Northern Equipment Co. 
CO: Indicator Circular—This new cir- 
cular describes the company’s new 
small portable instrument (Stack-O-Meter) 
for indicating COz2, stack temperature and 
draft reading. The bulletin gives specifica- 
tions and describes the various features of 
bg — Davis Emergency Equipment 
fo} 
Pneumatic > new data 
book—No. 1 has just been issued 
by this company. Containing 28 pages, the 
booklet contains complete information on 
pneumatic eu a which are de- 
scribed as — on the force-balance 
principle. They are used for the control 
of flow, pressure, liquid level, liquid dens- 
ity and differential vapor pressure. Repub- 
lic Flow Meters Corp. 
7 Meter Action Data—A new bulletin 
describes in detail the features of 
this manufacturer’s bellows type differen- 
tial meter body which requires no mer- 
cury. A cross section drawing of the meter 
body clearly illustrates the unique method 
used to transmit bellows action to the pen 
arm. The meter body shaft is completely 
isolated from the measured fluid. Ranges 
available, both as recorders and controllers, 
are listed. The Bristol Company. 
Viscosimeter—A new kind of viscosim- 
eter is described in a recently is- 
sued technical bulletin. The operational 
characteristics are described as represent- 
ing a radical departure from conventional 
methods. It is described as useful for con- 
tinuously blending lube oils and in the 
maintenance of constant fuel oil viscosity 
for better burner operation. Fischer & 


Porter Co. 
MAINTENANCE 


49 Maintenance Handbook—A digest of 
71 different maintenance and related 
jobs in steam generating, electric power 
or light plants has just been issued. The 
purpose of the 22-page book is to show 
how better to perform commonly recurring 
power plant maintenance and clean 
operations more effectively and at lower 
cost. It gives specific method and material 
recommendations for handling cleaning, 
degreasing, descaling, derusting, paint 
stripping and related operations. Among 
these are: cleaning and descaling heat ex- 
change equipment; salvaging of pumps, 
valves and fittings; stripping paint and 
varnish from ga housings, radiators, 
transformers, etc akite Products, Inc. 
50 Banding and Splicing How to splice 
electric welding cable, repair split 
truck handles, avoid replacement of beams, 
are some of the jobs outlined in this six- 
page folder, The clamp is shown and de- 
scribed and the various tools which may 
be used to fasten and tighten the clamp 
are also described. Tables of sizes, — 
and materials are given. Punch-Lok C 
51 Extracting Broken Pipes—This ie 
page bulletin tells about the com- 
pany’s extracting tools for broken pipes 
and studs. Features, such as: “Grips with- 
out hammering or pounding,” and “Four 
point grip prevents extractor from ream- 
ing,” are listed and then sections headed, 
“How It Works,” and “What It Does,” are 
presented in detail. Methods of use are 
well illustrated. A photo of the complete 
set nested in handy tool carrying kit is 
shown. Reps Tool Co., Inc. 
52 Handbook on Repair Clamps — This 
handbook starts off with the unusual 
—— which shows how much leaks of 
ir, steam and water will cost, in dollars 
ona cents, for various sizes of openings in 
the line. The ba Bed headings indicate 
the type of material included in the book. 
These are: Emergency Pipe Clamp; Pipe 
Line Clamp; High Pressure Weld Clamp; 
Pipe Joint Clamp; Collar. Leak Clamp; 
Vented Plug Clamp; Welding Patch; Non- 
Shift Service Saddle; Service Saddle; Sad- 
dle Tee; Tables on gasketing; valve and 
bibb reseater. The booklet is well illus- 
trated and tables of sizes, we “ag prices, 
etc. are given. M. B. Skinner 
(Continued on page 174 ) 
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IZARD CONDENSER INJECTOR 








Positive protection against 
untimely condenser shutdown 


The Wizard Condenser Injector offers a simple, inexpensive positive 
means of stopping tube leaks instantly while the unit continues to 
operate. Defective tubes can be plugged or replaced at the next 






regular servicing. 









The injector is installed as shown in the picture. When a leak occurs 
the unit injects an inexpensive, harmless dry sealing compound into 
the circulating water, and stops the leak instantly. The injector will 







give a lifetime of trouble-free service. 





Your condenser tubes are bound to leak sooner or later — probably 
at some inopportune time. Even a brand new condenser or one just 
retubed can start leaking. Get permanent protection at insignificant 
cost with a Wizard Condenser Injector. Send for new bulletin. 


A highly skilled, specially equipped service organization, ready for immediate 
action anywhere on the continent, backed by engineering and manufactur- 
ing facilities producing over 3,000,000 sq. ft. of heat exchangers annually. 

CONDENSER ENGINEERING CO., ING. 


71 RIVER ST., HOBOKEN, N. J. Phone HOboken 3-4425 After 6 P.M. or Sundays - HOboken 3-4428 
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Two of the six De Laval boiler feed pumps 
purchased by Georgia Power Company. 


Reliability of DE LAVAL Boiler Feed Pumps 
Demonstrated in HIGH PRESSURE Service 


Three De Laval high pressure boiler feed pumps were purchased by the Georgia 
Power Company several years ago. Their performance has proved so satisfactory that 
subsequently three more De Laval units were ordered. Each of the latest units has a 
capacity of 1455 gpm. against 1013 psi discharge at 1770 rpm., handling 316° F feed water. 


The satisfactory performance of De Laval pumps in high pressure service is due, 
among other things, to the rigidity of De Laval solid end head construction, the automatic 
action of the De Laval hydraulic balancing arrangement, and the leak-minimizing effect 
of De Laval Labyrinth Wearing Rings. 


In other installations De Laval boiler feed pumps have proved their dependability 
handling high temperature feed water at pressures of up to 1600 psi. BF-1 


TURBINES - HELICAL GEARS - WORM GEAR SPEED REDUCERS - CENTRIFUGAL PUMPS + CENTRIFUGAL BLOWERS AND COMPRESSORS + IMO OIL PUMPS 


STEAM TURBINE 


COMPANY 
TRENTON 2, NEW JERSEY 
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Two services 
that help you 
(o lower 
lubrication and 
Maintenance 


COStS 


TWO HELPFUL services described at the right are 


offered by Standard Oil to manufacturers in the 
Middle West. They are designed to take guess work 
out of plant lubrication. First, by providing experi- 
enced Lubrication Engineers to help you choose the 
right lubricant for every application. Second, by in- 
suring that the right lubricant is applied in the right 
places by means of a coded lubrication system. You 
can get both of these services by writing Standard 
Oil Company (Indiana), 910 South Michigan Ave- 
nue, Chicago 80, Illinois, and asking for the Lubri- 


cation Engineer nearest you. 








Lubrication Engineering Service 


Standard Oil has experienced Lubrication Engi- 
neers located in principal cities throughout the 
midwestern states shown on the map. 

These Engineers have two advantages when 
analyzing your lubrication needs. They are famil- 
iar with the operation of all types of plant equip- 
ment —as are your plant personnel —and they 
have a complete knowledge of the lubricants 
available to meet your requirements. Thus Stand- 
ard Oil Lubrication Engineers can help you get 
the right lubricant. 


CODED @ 
LUBRICATION 


In addition, these Engineers can supply you with 
a simple Coded System for applying lubricants. 
Briefly, the system provides for numbering all 
lubricants used in your plant. Every drum, oil 
can, or grease gun used for dispensing lubricants 
is identified by a number to indicate the lubri- 
cant it contains. Each spot to be lubricated is 
also marked by a number to indicate the lubri- 
cants required. 


Your oilers follow the code numbers. The right 
lubricant is applied to the right places every time. 





For 18 YEARS Standard has provided an oil contain- 


® 
Kewer il ing additives to reduce oil oxidation and formation 
. of acidity and deposits in turbines. 


Now Standard has developed and incorporated 
in Stanoil an additive which improves oxidation 
¢ resistance for a wide range of industrial applica- 
chan WA tions. Improved Stanoil has been tested under the 
eee most severe operating conditions on many types 
of service: compressors, reduction gears, circulating 
and hydraulic systems. 


6 Records of one of these severe tests in two com- 
WAY (: ()S] pressors are charted below. They show the greatly 
reduced rate of acidity formation in Improved 


Stanoil as compared with oils previously used. 


Try Improved Stanoil. Compare oil replacement 


& @ 
records with the oil you now use in gear cases, 
WI ill rove circulating and hydraulic systems. Note how Stanoil 
reduces deposits in compressors. 
A Standard Oil Lubrication Engineer will help 
you make a test. Write Standard Oil Company 


(Indiana),910 South Michigan Avenue, Chicago 80, 
Illinois, for the Engineer nearest you. 


Adverse operating conditions and 24-hour a day operation imposed 
severe demands on the lubricating oil in two mine compressors. 
Conventional oil rapidly increased in acidity, as shown by the chart. 
Improved Stanoil maintained a safe low acidity throughout the 
2500 hour test on Compressor No. 1 and for an additional 700 


hours on Compressor No. 2 until it was shut down. Make-up was 
comparable with both oils. 


NEUTRALIZATION NUMBER 


NUMBER OF HOURS OPERATED 








hy ON a ® Mek fe 
Require No Guys” 








Zi ———S4 











IS ON THE A 


where exclusive Marley structural design 


provides built-in sinews of everlasting red- 





wood that resist 100-mile wind pressures or 
earth vibrations of great intensity and dura- 
tion. This rugged stability is achieved with- 


out excessive use of materials. 


Conventional Small Vertical | 
Towers 
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It's surprising how many places there are 
around a factory where close voltage regula- 
fion can improve processes or working con- 
ditions. All five regulator installations shown 
here, for example, are paying their way at 
one typical plant—probably similar to yours 
in many of its operations. 

In planning more efficient electrical usage, 


want if. General Electric’s full line of feeder 
voltage regulators—large and small—man- 
val and automatic—can meet any problem 
where volts or kilovolts must “‘toe the line”. 
And your local G-E office can deliver what- 
ever technical aid you need to apply them to 
the job. Apparatus Dept., General Electric Co., 
Schenectady 5, N. Y. 


be sure the right voltage is right where you 


These dry-type induction voltage regula- 
| tors are used fo control temperature of a 
wire-annealing operation. Twelve strands are 
processed simultaneously, each regulator acting 
to control the current-flow through series-con- 
nected sections of two conductors. These hand- 
operated regulators make it easy to adjust for 
different conductor sizes and other changes in 
operating conditions. 


2 Smooth, stepless voltage control for 100,000- 

volt testing equipment is provided by this 
5-kva dry-type induction voltage regulator. Con- 
nected in the primary (low-voltage) side of the ° 
step-up transformer, this regulator affords 100 
per cent raise-and-lower regulation, so that out- 
put test voltage can be varied from 0 to 100 kv, 
simply by turning the crank. 
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Electric heating circuits on a hot-rolling press used 

to fabricate laminated plastic forms are main- 
tained at the required temperature with induction 
voltage regulators. Circuits for two electrically heated 
rollers and one hot plate are separately controlled by 
the hand-operated regulators, giving close control of 
processing. 


4 Automatic voltage regulation by means of this dry- 


type induction regulator has “paid off” in a more 

G csiforn level of illumination. The full visual value of 
every kw-hr is obtained with fewer lamp burn-outs 
from overvoltage. Production space is saved by locating 
the regulator on a platform along with the Pyranol* 
transformer which serves the lighting circuits. 


*Trade-mark for General Elec- 
tric's nonsludging insulating and 
cooling liquid that will not burn 


This 48-kva Pyranol induction voltage regulator, 

installed in a basement substation, otmairitelly 
maintains the proper voltage for lighting circuits in the 
plant office building. A Pyranol regulator was chosen 
for its safety in this confined indoor location. 





For complete information on any of General Electric's 
voltage regulation equipment, write for the ‘following 
publications: 


Oil-immersed Induction Voltage Regulators—Type IRS 
GEA-2018 (24 kva and smaller) 
GEA-2985 (36 kva and larger) 


Pyranol Induction Voltage Regulators—Type IRS, GEA-3443 
Dry-type Induction Voltage Regulators—Type AIRS, GEA-3057 


Inductrols (Small Dry-type Induction Voltage Regulators) 
GEP-238 


Automatic Voltage Stabilizers GEA-3634 
Variable-voltage A formers GEA-3635 


GENERAL @ ELECTRIC 
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HERE ARE ALL THE FACTS ABOUT THE 


SIMPLEX TYPE MO METER 
The High- Arecuracy Flow Rate Meter 























CHART 199 


Write today for your copy of Sulletin 500 


which details the operation, use, specifications, and 
accuracy of the Simplex MO flow rate meter. Speci- 
fied by operating men and management from coast 
to coast. 


SIMPLEX VALVE & METER COMPANY 


6783 UPLAND STREET, PHILADELPHIA 42, PA. 
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Home Town Enterprise 





ona Nation-wide scale 





OTIS MAINTENANCE FOR OTIS ELEVATORS 








The men and women in your local Otis office — 
friends and neighbors of your townspeople — are 
working to maintain service on Otis elevators in 
your locality — at standards based on nation-wide 
experience. 

Your office and the 244 other Otis offices report 
regularly to headquarters on every elevator under 
Otis Maintenance Service, and standards for your 
locality are based on analyses of these nation-wide 
reports. If yours is a small freight elevator, it must 
compare favorably with 5,700 others in its class. 


If you have a high-speed gearless passenger in- 


stallation, it is graded against.more than 3,000 
others in the same group. 

Otis Maintenance is a service by Otis for Otis 
elevator owners ... available at a flat monthly rate 


through your local Otis office. 
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B&W Radiant Boiler installed in Arkwright Station of Georgia 
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.»-B&W BOILER TESTS 












::: rest in two straight years—over 80 per cent of the time on pulverized coal! 
More than 18,000 hours before, this B&W 400,000 lb. per hr. Radiant boiler, 
equipped with gas and coal burners, had started its record run in the Arkwright 
station of the Georgia Power Company. 

When cooled down for its first inspection, the unit still held the original water, | 
put in weeks before Tarawa and Cassino. Not a single manhole or handhole opening 


had, been uncovered, for any reason, in all that time. 


This initial inspection—first in two years revealed: 


Boiler in excellent condition: no signs of distress or trouble of any kind. 
Superheater: Condition excellent... ! 
Economizer: OK ... 
Three B&W Pulverizers: In good shape... 
Georgia Power Company: More than pleased. 

While not trying to set a record, the southern utility, in its 18,000 hr. boiler run, 


demonstrates once again the dependability and continuity of operation built 
into every B&W boiler. 
















K 
85 LiBerry esis & WiLcox co. 
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TEXROPE Super-7 Belts 
.» elect the one you need 


Heat-Resisting Super-7 
Stands temperatures up to 180°. The 
TEXROPE V-Belt for most drives. 


Oil-Resisting Super-7 

Neoprene cover protects core against 
moderately oily or greasy conditions. 
Oil-Proof Super-7 


Made of Neoprene throughout. Use 
it when the belt must swim in oil. 


Static-Resisting Super-7 
Recommended where explosion haz- 
ard exists. Static-conducting element 
throughout cover won't wear off. 


Super-7 Steel 
Twin steel cables, to pull extremely 
heavy loads with minimum stretch. 


GET THEM — through your Allis- 
Chalmers district office or dealer. 


TEXROPE Super-7 V-Belts result from the co-opera- 
* tive research of two great companies—Allis-Chalmers 
and B, F, Goodrich—and are sold exclusively by A-C, 





ABSORBER 


To Make TEXROPE 
V-Belts Run Longer 


Under the load-pulling cord section of every TEXROPE V-Belt 
lies a thick, springy cushion of cool-running Buna-S, This cushion 
acts as a shock absorber to protect the cords from stresses that might 
weaken them. This carefully proportioned cushion is one of the 
reasons why TEXROPE “Super-7” V-Belts. are known by all in- 
dustry for their long life and smooth, efficient power transmision. 
Other reasons are: More Cords,. Stronger Cords, hard-twisted of 
selected long staple cotton — Tough Duplex Cover to resist wear 
and keep out dirt — War-Proved Buna-S — an improved, cooler- 
running rubber compound developed for TEXROPE Super-7 V-Belts, 


YOUR V-BELT DRIVE HEADQUARTERS 
Call your Allis-Chalmers office or dealer for TEXROPE — 
V-Belts — for full range of standard, ‘‘Magic-grip” and Vari-Pitch 
sheaves — for Speed Changers and complete V-Belt Drive engi- 
neering help. ALLIs‘-CHALMERS, MILWAUKEE 1, WISCONSIN. 


HEAR THE BOSTON “POPS”: Every Saturday Evening, American Broadcasting Co. 
A 2033 





ALLIS © CHALMERS 


TEXROPE 


V-BELT DRIVES 
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THE PAUL B. HUYETTE CO., Inc. 


PAUL B. HUYETTE 
oe 


SO*ANNIVER 


he PAUL B. HUYETTE CO., Inc. 
Tes zaues its 50th Anniversary 
this year, and takes this opportunity 
to express its appreciation of the 
patronage it has enjoyed from the 
Power Plant industry during the 
half-century just completed. Great 
changes have taken place in that 


401 N. Broad Street 
PHILADELPHIA 8, PA. 


RSARY 


industry since young Paul B. Huyette 
founded this business in 1896... 
and who knows what tremendous 
changes will take place in the next 
50 years? But it is our purpose to 
see that there will be no change in 
the quality of Huyette products and 
Huyette service. 


S vieee Maig Be 


President 


F Sond stre 
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During the war’a great many VU Units were pur- 
chased by plants all over the country in the course of 
industry's “all-out” effort to produce everything from 
atom bombs to anchors. “But didn’t all equipment 
manufacturers sell plenty of equipment then?”, you 
say. True enough. It was an emergency. No time for 
careful analysis — little opportunity to evaluate details 
of design or factors involving economy and depend- 
ability. “How soon can we get it?” was the No. 1 
question. 

But since the war ended, industry has been looking 
at things differently. Although in many instances its 
needs are urgent, its program is now long range. Once 
again details of design and construction are weighed 
carefully. Once again a service-proved reputation for 
economy and dependability is of first importance. 

Of special significance then is the fact that over a 
period of eight months following V-J Day, VU Units 
with an aggregate capacity of more than 8,800,000 Ib 


© 


of steam per hr have been ordered — more capacity 
than in any comparable period during the war years 
when the demand for steam generating equipment 
reached an “all-time” high. These units have been 
purchased by leading companies in many branches 
of industry and in the utility field — companies whose 
engineering judgment is of the highest order. 

This widespread confidence in VU performance is 
a reflection of the many advantages listed on the 
opposite page. Evaluate them point for point. Then 
you will.understand why the VU Unit is so widely 
regarded as the best steam generator of its type. a.96s 





APPLICATION RANGE — Type VU installations 
cover a range of capacities from 30,000 to 300,000 Ibs 
of steam per hr, with pressures up to 1000 psi and 
total steam temperatures up to 900F; adaptable to fir- 
ing by pulverized coal, oil, gas or any type of stoker. 











COMBUSTION 


C-E PRODUCTS INCLUDE ALL TYPES OF BOILERS, FURNACES, PULVERIZED FUEL SYSTEMS AND STOKERS; ALSO SUPERHEATERS, ECONOMIZERS AND AIR HEATERS 
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1. Symmetrical Design. Any longitudinal 
section through the VU Unit is the same 
as any other. Each has the same amount 
of furnace volume, the same evaporative 
surface, the same superheating surface. 
Each functions under similarly uniform 
conditions — same mass flow of gases at 
practically the same temperatures at any 
given point. Thus each carries the same 
amount of water and produces the same 
amount of steam. 


2. Steam Quality. All of the most active 
steam producing tubes enter a baffled area 
in the drum — see illustration — which 
discharges well above the waterline and uni- 
formly across the full length of the drum. 
This arrangement reduces turbulence to a 
minimum and permits effective utilization 
of the entire steam release space. Dry steam 
and a stabilized water level are thus assured 
even under adverse conditions. 


3. Standardized Construction. Painstaking 
refinement of detail is incorporated in each 
unit at a fraction of the original engineer- 
ing cost. With standard parts and struc- 
tural features, the merits of which are 
confirmed by experience, manufacturing 
and erection costs are materially reduced. 
First cost reflects the economy of standard- 
ized design and the buyer gains this benefit 
even before the VU Unit is placed in 
Operation. 


&. 
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4, Overhead Suspension. Complete free- 
dom of expansion in all directions is as- 
sured because all parts of the unit are 
suspended from the steel structure which 
provides the framework for the steel cas- 
ing. This feature makes ample provision 
for the effects of temperature changes; it 
eliminates abnormal mechanical stresses 
on all pressure parts and explains to a 
large degree the freedom of the VU Unit 
from leaky joints. 


5. Adaptable in Application. The VU Unit 
may be fired by pulverized coal, oil, gas 
or any combination of these fuels. It is 
likewise readily adaptable to firing by any 
type of stoker. These units are suitable for 
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widely varying requirements of load, pres- 
sure and temperature. Inclusion of an inter- 
bank or intertube superheater, an air heater 
or economizer, is easily accomplished as 
conditions require. 


6, Steel Encased Setting. The unit setting 
of shaped tile, refractory and 100% in- 
sulation are attractively finished by a 
permanent outer steel casing. This design, 
evolved from careful study and experi- 
ment, reduces to a minimum heat losses 
caused by radiation and air infiltration. It 
tends to eliminate hot spots and helps 
maintain a uniformly low surface tempera- 
ture throughout the steel casing. Main- 
tenance is negligible. 
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Roto Solid Wire 
Brush available 
for tubes from 
22” to 4” ID. 


Roto Model 130 
Air-driven Motor 
with swing-frame 
head. 


illustrating how the vi- 
brating head removes 
water scale from the out- 
side tube surface. 
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Roto Model 135 
Air-driven Motor 
with swing -frame 
head. 





FAROE He DRO 
| A section through a C-E Horizontal Return 
Tubular Boiler equipped with an Elesco 
Girth Type Superheater and fired by a C-E 
Skelly Stoker Unit. A photograph of a 
fusion-welded shell is superimposed on the 


drawing. 


C-E Horizontal Return Tubular Boilers are equipped with 
three sizes of tubes: 3”, 3/2”, and 4”. Roto equipment 
required for cleaning the inside and outside surfaces of 
these tubes is specified and illustrated. Cleaners and 
parts for practically all sizes and shapes of tubes can 
be shipped from stock at once. 


ROTO TUBE CLEANER SPECIFICATIONS 


For 3/2" and 4" tubes— 
Roto Model 135 Air-driven Motor with swing frame head for hard 
accumulations inside the tubes. For removing soot or for polishing 
the tubes, a wire brush with universal joint is used. 


For 3" tubes— 
Roto Model 130 Air-driven Motor with swing frame head removes 
hard deposits inside these tubes, and a wire brush with universal 
joint is used for polishing or for removing soot. 


Water scale may be removed from the outside of the tubes by 
attaching a vibrating head and universal joint to the appropriate size 
motor. See illustration below. 


m 4 sei , ancmcorenenresoeremeeneaee, “aml see 
cr | 


_ 


>, 


“] ROTO Division of ELLIOTT COMPANY 


147 SUSSEX AVENUE 


NEWARK I1,N. J. 
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HOW THE ANODIC. POINTS — 






























In many cases where a condenser tube has proven 
unsatisfactory in a given application, analysis of 
conditions will show the cause of the failure to be 
outside the tube itself. 

A Scovill engineer was requested to explain the 
puzzle of the consistent failure of tubes in the first 
pass of a marine condenser. 18 tubes had failed in 
this pass, as the result of intense local pitting. 





Deposits Had Done It — He found that the pitting 
was due to “deposit attack”, an electrochemical 
type of corrosion initiated by foreign material 


lodged against the tube walls. Where such deposits 


covered the metal, those “‘islands’”’ became anodic to 


(CAN 
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the adjacent uncovered areas, with 
resultant intense corrosion of the an- 

odic area. In this case, turbulence of the 
water passing around the deposit caused ero- 

sion-corrosion on downstream side of deposit. 

Examination showed no evidence of any other 
type of corrosion. 

The suggestion of the Scovill engineer which 
aided in the solution of the problem was to modify 
the circulating water inlet and to establish a regular 
practice of cleaning the tubes, using rubber plugs, 
bristle brushes or other equipment that would not 
score the tube walls. 


Three Scovill Services —Scovill Service .in Men pro- 
vides specialized study and advice on individual 
tube application problems and on_ installation 
practices. Service in Metals includes production of 
many tube alloys, and also offers you the facilities of 
our laboratory to help 

= determine the alloy best 
_SCOVILL suited to your condi- 

: SeGuENSER reise tions. Service in Man- 
* uals provides valuable 
literature on condenser 
and heat exchanger 
tubes; for a free copy 
of our Condenser Tube 
Booklet, address Sco- 
vill Manufacturing 
Company, 17 Mill St., 
Waterbury 91, Conn. 





Scowl 


“CONDENSER TUBES 
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_ The Stuffing Box 


TIPS ON GOOD PACKING 


NO 


PRACTICE ofa 


SERIES 











One common-sense way to get the 
best service out of packing and at the 
same time save wear and tear on 
equipment is to have the stuffing box 
inspected frequently. How often this 
should be done depends on the type 
and severity of the service. For ex- 
ample, one packing user we know 
makes a checkup on every shift be- 
cause his pumps handle highly cor- 
rosive fluids and he can’t afford to 
have anything go wrong. It’s the old 
story of ‘a stitch in time...” 


Ly 
(yn 


A stuffing box inspection should in- 

clude these points: - 

1. Check glands and seals for exces- 
sive leakage, adjusting where 
necessary. 

. Make sure that pistons, rods and 
plungers run true. 

. See that the gland is pulled up 
squarely and is not cocked. 





Note that we said “excessive leakage” 
under point 1, above. It is good prac- 





tice to allow a slight leakage where 
permissible. In the case of newly in- 
stalled packing, this will allow for ex- 
pansion and proper seating. It should 
be remembered that too much gland 
pressure will cause excessive friction. 
This not only wastes power, but also 
increases wear on the moving parts 
and reduces the life of the packing. 


Keeping a “service record” showing 
the date on which each set of packing 
was installed and replaced will es- 
tablish the economic life of the pack- 
ing. Consult this frequently to make 
sure the packing is not being used 
beyond this period. Even though a 
packing continues to give service it 
is better practice to replace it, rather 
than run the risk of damage by wait- 
ing until it is completely worn out. 


A tip on a 
good Packing ccs 


8. They 
matically 
er elease 


adjust them. 
On the returns 


Selves auto 
Work strok 





When the gland is “all the way up,” 
it normally indicates that the life of 
the packing is finished and repacking 
is necessary. And remember that when 
you renew packing, it is poor econ- 
omy to replace just one or two rings. 
This is like adding a quart of new 
motor oil to the four quarts of old, 
worn-out oil in your car. You wind 
up with five quarts of worn-out oil. Re- 
placing all the old packing is the only 
way to get a first-class repacking job. 


ff ~ 
saa 


And when you need a packing—there 
are 400 conveniently located Johns- 
Manville Distributors ready to supply 
you with the right one for your job. 


E SEA RINGS 


thus reduc 
both packi 





ing friction 


job. Write 7 
» Box 2 Johns. 
ork, 90, New York 16, 
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ot A” THIS is no idle claim. Not one complaint of clog- 

8 ging by wet coal has ever been received from our 

ss many users. 

s. The AZ Perfect Spread Stoker will feed and burn coal 

: wet or dry, fine or coarse without clogging. It is the only 

‘d - NVE! PARTY spreader stoker with a travelling conveyor feeder and 

re NEW ee RTHDAY gee — _— that _— meonciiging regardless of 

ly | ein pliiet in, post size or condition of coal used! 

‘ girenslined cosh dist re te PEON Every plant has wet coal at some time. End your wet 
tiod, Mia clog fore aly preset an- coal troubles. Decide today in favor of lower steam costs 
pe of gro prea Soe tributé eo and cleaner, more efficient boiler room operation with 

the perfect’. — Aa the AZ Perfect Spread Stoker. Write at once for the 


&. Perfect Spread Stoker bulletin. 


re 
iS- 


ly 
b. 


PERFECT SPREAD 


STOKER 


WITH STATIONARY GRATES, DUMPING 
GRATES OR CONTINUOUS ASH DISCHARGE 
—UP TO 400,000 LBS. OF STEAM PER HR. 
e 
Other & Products: €-Taylor Stokers, Lo-Hed Hoists, Marine 


Deck Auxiliaries, Hele-Shaw Fluid Power 
* 





AMERICAN ENGINEERING COMPANY 


2408 ARAMINGO AVENUE e PHILADELPHIA 25, PA. 
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Brown Electric Recording Integrat- 
ing Flow Meter 


BROWN 


To Cost Accounting 


In the operation of steam boilers—fuel and water are the raw materials 
which are converted into the useful product Steam. 

In practically all cases, the cost of fuel represents the major expendi- 
ture therefore its conservation is the primary object of maximum boiler 
room efficiency. 

To operate a steam plant efficiently and properly allocate costs, certain 
quantities must be measured’so that an intelligent analysis of perform- 
ance can be made. ‘ 

The importance of Brown’s Chart Records cannot be over emphasized. 
They show how much steam is produced and used per fuel dollar ex- 
penditure. 

The keeping of permanent chart records of temperatures, pressures, 
flows, liquid levels, etc., is not only considered good management but it 
is also a modern practice to centralize the measurement of these variables 
on a main control board. The instruments reveal to the engineer or man- 
agement any deviation above or below the most efficient operating con- 
ditions. 

Brown Indicating and Recording Instruments are furnished in standard 
universal cases, adaptable for any style of panel mounting, they present 
a uniform and well-balanced appearance. 

For information, write THE BROWN INSTRUMENT COMPANY, a divi- 
sion of Minneapolis-Honeywell Regulator Company, 4491 Wayne Ave., 
Philadelphia 44, Pa. Offices in all principal cities. Toronto, Canada— 
London, England—Stockholm, Sweden—Amsterdam, Holland. 


fe otmnm UU MENTS 


Per NMErAPOLIS:- HONEYWELL CONTROL SYSTEMS 


For. Temperatures .... . Pressures..... Flows... . . Liquid Levels 
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7 Single 4im-- 


¢ Springfield Boiler Company is devoting its attention ex- 
clusively to the production of modern, high efficiency boilers 
and their associated parts. This singleness of purpose and 
specialization is your assurance that your job will get atten- 
tion second to none when placed in Springfield's hands. 
Springfield engineering and shop facilities are available for 
producing boilers to exactly meet your special requirements. 
At the same time, worthwhile opportunities exist to take 
advantage of a duplicate of one of Springfield’s numerous, 
modern installations for lower engineering costs . . . quicker 
delivery . . . proven performance. IT WILL PAY YOU TO 
CHECK WITH SPRINGFIELD. Write SPRINGFIELD BOILER 
CO., 1951 E. Capitol Ave., Springfield, Ill. 


MSPRINGFIELD 


STEAM GENERATING UNITS 


ANY SIZE—ANY FUEL—ANY PRESSURE 


XR 


QUICK FACTS 


@ LESS OUTAGE TIME. HIGHER AVERAGE AVAILABILITY. 
No need to wait for settings to cool to inspect tubes. No 
climbing into drums. Quick access to tubes. 
@ PLENTY OF OVERLOAD CAPACITY. Users push rugged 
Springfield units to high ratings without danger . . . with- 
out material loss of efficiency . . . without setting up 
carry-over difficulties. 
@ QUICK RESPONSE TO LOAD INCREASES. Thanks to 
small tubes, staggered tube arrangement, across-tube 
baffling. 
@ FREEDOM FROM OPERATING DIFFICULTIES. Electric 
cast steel headers—no pitting, corrosion, caustic em- 
brittlement. Welded, x-rayed, stress-relieved drums. Water- 
furnaces, water-cooled baffles. 
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Wi om | Fireman Pneumatic S d. 
eu oreader 


FOREST PRODUCTS TR 


PRODUCERS © &. pRESERVERS 


sts - poLEes - PILING 
LUMBER - TIMBERS 
cross TIES 


PORTLAND S. OREGON 


Tron Fireman n Manufacturing CO~ 
h78u S- EB. 17th Avenue 
portland, 


Gentlemen: 

In ws 193» installed two of you our [ro Fireman 
pneumatic gtoker - ” 186 upP., Brel water Tube on Foi lers at 
our plan ant in The Dalles, * oregon. 


puring the 12-montn per riod of nand firing 
preceding t the jnstallation of the stokers » our 
was 10, 709 2390 poun — In the scene month Pp 
70939220 poundse n these fi “ 
‘me find that hand ue re gt 312 — 
5f¢ wood eye waile S rin | req 
very defim wing of a2 +7 in 0 


eg 
n Load conditions are 


As was expec cted, coal consumption during 
12-month pe eriod aropped st att MF partners to 14057 

wood treated, making the surpris ging total ° of 350% § 
with the Iron Fireman stokers 25 co ompared to hand firt 


same poilerse 


Yours very truly» 
FOREST pRODUCTS TREATING COMPANY 


J. I. Hess, chief Engineer 
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COAL 








COAL 
PICK-UP SECTION 


receives coal from withdrawshot gases delivers coal from Stoker mechanism 
bunker through from combustion bunker to furnace, is not attached to 
== short worm con- chamber. Adjust- using a mixture of the boiler front but 
® veyor, where it is able airintake con- hot furnace gases_ is located near fuel 
picked up by high trolstemperatureof andairasaconvey- supply, keeping 
velocity gases and gases in pneumatic ing medium, pre- mechanism cool and 
delivered to furnace. conveying system. heatingfuelenroute. easily accessible. 












PRE-HEATED 
AIR CONVEYOR 


COAL 
CONVEYOR 





Iron Fireman Pneumatic Spreader Stokers installed in Forest Products Treating Company 
plant at The Dalles, Oregon 








Advanced Engineering. The extraordinary 
record of savings reported by Iron Fireman 
users is adequate evidence of sound engineer- 
ing. Highly efficient combustion cuts fuel 
tonnage. Maintenance costs are remarkably 
low. because no moving stoker parts are 
subject to high furnace temperatures and all 
mechanism is easily accessible. Many Iron 
Fireman stokers have been in continuous 
service for as long as 20 years. 


Adaptability. Because of its simple method 
of firing and fuel conveying, the Iron Fireman 
Pneumatic Spreader stoker has almost 
unlimited adaptability to existing boiler 
room layouts without costly remodeling. 


FIREMAN 
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Flexibility. This stoker has great flexibility 
of operation because it is highly responsive 
to widely fluctuating loads, and because it 
efficiently burns an extensive range of coals, 
including the small sizes, and low ash fusion 
coals as well as sub-bituminous and lignite. 


Ask for Survey. [ron Fireman’s nation- 
wide engineering, sales and service organiza- 
tion has had experience with every size and 
type of firing job. You can have a survey 
made of your boiler plant to determine what 
Iron Fireman stokers can accomplish for 
you. For such a survey or literature address: 
Iron Fireman Manufacturing Co., 3050 W. 
106th St., Cleveland 11, Ohio. Other plants 
in Portland, Oregon; Toronto, Canada. 


FOR POWER 
PROCESSING 
AND HEATING 





CLEAR 
BOILER FRONT 






















IN ALL SIZES 


e 
@ IMMEDIATE DELIVERY 


YARWAY 


LOTS 


For the first time in 5 years you can now 
obtain Yarway Impulse Steam Traps from 
stock for immediate delivery. 


Priorities have been eliminated and Yar- 
ways are again available to all steam trap 
users in a complete range of sizes from 
i" to 2". 


No other steam trap has all these impor- 
tant features: 


@ Quick heating. 
@ Continuous discharge under heavy loads. 


Intermittent discharge under light loads. 
Discharges air as well as condensate. 
Only one moving part. 

Minimum size and weight. 

No supports other than pipe line itself. 


Suitable for all pressures without changes 
of valve seat. 


@ Low in first cost and maintenance. 


Onder a rupepely of Yarways now. 


YARNALL-WARING COMPANY 
114 Mermaid Ave., Philadelphia 18, Pa. 


YAR WAY IMPULSE STEAM TRAP 


# 
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WHAT LEADERS SAY 





The Industrial Plant of the Future 


HE WAR has 

taught us 
much about the 
facilities of pro- 
duction. It has 
taught us new 
methods of con- 
struction; it has 
taught us to de- 
velop substitute 
materials, and to 
apply those sub- 
stitutes in a multitude of ways. 
But it must be admitted that re- 
search during the war years was 
concentrated on works of destruction 
rather than construction, and many 
new materials which we have read 
about must await further tests of life, 
adaptability and economy before re- 
ceiving widespread approval. 

Trends not always clearly defined 
before the war stand out in sharper 
relief today. Your new industrial 
plant will be located outside the con- 
gested urban district permitting am- 
ple distribution of facilitiés, provision 
of expansion as conditions warrant 
with adequate personnel facilities. Its 
location will be selected with a view 
to proper public transportation as 
well as adequate highways for pri- 
vate transportation. Given these fac- 
tors, available manpower in the im- 
mediate vicinity, while desirable, is 
not of primary importance. 

You thereby initiate the metropol- 
itan area, because you begin to build 
a series of communities which trans- 
cend the urban boundary. For you, 
therefore, who are concerned with 
city planning, your zoning, your plan- 
ning, your taxation, your slum clear- 
ance programs must be predicated on 
this trend because it is a fact, it’s 
here and it will be accelerated. 

Your new industrial plant will 
stress flexibility in plant layout, and 
provisions must be made in your de- 
sign so that this flexibility is inherent. 

This flexibility will be obtained by 
various means and:the means will dif- 
fer with the type of product to be 
manufactured. A one story continu- 
ous line production layout may serve 
one industry and not another. A struc- 
tural steel building may serve one 
industry admirably and with great 
economy, while a concrete, multi- 
story building may serve the pur- 
poses of another much better. It 
general, I believe that for the large 
majority of mass produced items, the 
horizontal .conveyance of materials 
from receiving through manufactur- 
ing and assembly to shipping has 
proved to be the more successful. In- 
dustries which have never tried it be- 
fore are investigating it today. 





By GEORGE H. MIEHLS 


Much study should be given to the 
services and utilities which are neces- 
sary for production and their location 
in the building. 

Should your industrial plant be of 
monitor type to provide the maximum 
of daylight throughout the plant, or 
should it be of the flat roof type with 
controlled ventilation and controlled 
lighting ? 

Our investigations have shown that 
in general, except for the psycholog- 
ical advantage that the monitor type 
building may provide, the trend is 
toward the artificially lighted, arti- 
ficially ventilated plant, with sash in 
the side walls where the worker can 
see what the weather is out of doors, 
and which minimizes the atmosphere 
of confinement. 

It is essential therefore that man- 
agement provide agreeable and con- 
venient employee facilities. The Per- 
sonnel Department should be so lo- 
cated that applicants for employment 
may be quickly served. Throughout 
the plant there should be established 
easily accessible facilities for First 
Aid, with access also to each for am- 
bulance transportation for the more 
serious injuries. 

Parking space is an important ad- 
junct to any successfully operated 
project. Sufficient space must nor- 
mally be provided for at least two 
shifts of workers. 


The design of the plant itself must 
make equal provisions for the expe- 
ditious handling of employees. 


The architectural design of the ex- 
terior will be rational, expressing in 
architectural proportion the romance 
of industry. Architectural beauty is 
largely a matter of proportion and 


requires no artificial ornamentation 
to enhance it. Properly applied by ex- 
pert designers, the modern factory 
can be made a thing of beauty for 
no greater cost than would be in- 
volved in the application of materials 
in a haphazard, unplanned manner. 

In general, I believe that the in- 
terior structural frame of your fac- 
tory will be a skeleton of structural 
steel or of concrete with columns 
spaced as widely as possible consist- 
ent with cost. It will be insulated 
with one of the better insulating me- 
diums which you can now obtain or 
which will be produced in ample 
quantities in the near future. 

In your new industrial plant greater 
attention than heretofore will be paid 
to the interior painting. It is being 
recognized more and more. that see- 
ing is not entirely benefitted by more 
light. Foot candle light level is, of 
course, important, but seeing is also 
largely a matter of perception and 
of visibility. These latter two can be 
improved by proper selection of color. 


The architect and engineer must 
become a part of his client’s plant en- 
gineering organization. You must ac- 
quaint yourself with his problems— 
problems of delivery of material, the 
handling of that material, the meth- 
ods of manufacture, and the disposal 
of the finished article. Should he gen- 
erate power in his boiler house or 
should he buy it from an established 
source? Should he use coal or oil or 
gas for firing his boilers? Should he 
use stokers or pulverized coal? How 
should he store his coal to prevent 
spontaneous combustion in his storage 
pile? These and hundreds of similar 
questions are the province of the Ar- 
chitect and Engineer. 





George H. Miehls is president of the firm of Albert Kahn Associated 
Architects and Engineers, Inc. He was chosen for that post by his 
twenty-five key associates in 1945, following the passing of the last 
of the founding Kahn brothers. His 26 -years of continuous service 
with the Kahn organization began in 1919 after he had been graduated 
at Ohio State University in 1917 with the degree of B.S. in civil engi- 
neering and had served for nearly two years in World War I, 17 months 
of it overseas with the 23rd Engineers. During his early years with 
the Kahn organization, Mr. Miehls filled assignments as structural 
engineer on such projects as the Hudson, Packard, Ford and Chevrolet 
plants, newspaper plants and many others. In 1939 his efforts were 
centered chiefly on the Curtiss-Wright projects, first as structural 
engineer, then as project manager. In 1943 he was elected vice- 
president of the Kahn firm, eighteen months later was made execu- 
tive vice-president and in November 1945 was elevated to his 
present post as president. The above is from his recent adddress 
before the Rochester Society of Architects and the Superintendents and 
Production Managers Group of the Industrial Management Council. 
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Basic considerations . .. Grid-controlled Rectifying Devices 


. . . Functions of Grid Circuits ... 


Commutation in Electronic 


Power Converter Circuits . . . Parallel Capacitor Commu- 


tation .. 


- Series Capacitor Commutation 


Phase 


Commutation . . . Harmonic Commutation . . . Electronic 
Frequency Changers in Industry . . . Different Types in Use. 


By M. M. MORACK 


Power Electronics Division, General Electric Company 


HE TERM “ELECTRONIC FRE- 
QUENCY CHANGER” is used to 
designate one member of a family of 
electronic power converters which is 
expanding the use of electronic devices 
in the electric-power industry. The 
name implies that the means is elec- 
tronic and that the use is limited to 
the conversion of alternating-current 
power of one frequency into alter- 
nating-current of another frequency, 
as distinguished from converters for 
control or communication purposes. 
Much has been written recently in 
texts and periodicals! on electronic 
power converters for changing alter- 
nating-current into direct-current 
(mercury-arc rectifiers) and the use 
of grids for controlling the rectifier 
output voltage. It is also well known? 
that by reversing the d-c connections 
and providing suitable excitation to 
the grids, the rectifier may be operated 
as a power inverter for changing power 
from direct- to alternating-current. A 
combination of the reetifier and an in- 
verter represents a simple form of an 
electronic frequency changer. 
To extend theoretical considerations, 
a few trial installations of the basic 
types of electronic frequency changers 
have been in operation for several 
years. Although much progress _has 
been made, the field of application 
must evolve slowly while the advan- 
tages and limitations are evaluated. 


Schenectady, N. Y. 


During the war years, approximately 
25,000 kw of this equipment has been 
installed in the electric power field to 
serve as load regulating non-synchro- 
nous ties between large power Ssys- 
tems. The renewed activity in rail- 
way electrification, and new applica- 
tions of the grid controlled rectifier in 
industry, warrant a review of the basic 
principles applicable to all types of 
electronic frequency changers. 


The Grid Controlled Rectifying Device 

Electronic frequency changing equip- 
ments consist of transformers, reac- 
tors, capacitors, and switchgear con- 
ductively connected to rectifying ele- 
ments. The rectifying devices may 
take any one of several forms, differ- 
ing in construction and methods of 
cathode excitation, but having similar 
control characteristics to the thyraton. 
For power converters, the mercury- 
arc type having an anode, a number 
of grids, and a mercury pool cathode 
has proven most satisfactory. The rec- 
tifying devices are caused to function 
as a precise synchronous switch, being 
closed at a certain point in each cycle 
by a control grid, and opened by the 
action of the power circuit. 

Figure 1 shows a sectional view of 
a large penthode-ignitron? tube used 
in high voltage power converters. The 
cathode excitation is initiated, once 
each half-cycle, by an ignitor, and the 





The ideas involved in the electronic frequency changer are not new: 
they have been incorporated in communication circuits for many 
years. Their development for use in power circuits, however, is some- 
. thing relatively new and it is for this reason that this article is 
presented here. Power engineers are relatively unfamiliar with the 
theory and operation of this equipment and Mr. Morak’s article 
should do much to dispel this unfamiliarity. It will acquaint them 
not only with the basic principles but will also indicate the general 
type of equipment that is available. Electronic frequency changers 
of considerable capacity have been installed as will be evident from 
the example of a 20,000-kw unit described by Mr. Morak installed 
to transfer power between a 25 cycle and a 60 cycle system in a large 
steel mill. The development of electronic frequency changers for 
heavy power duty has had to wait for development of suitable elec- 
tron tubes but tubes capable of carrying the required power are 
now available and larger tubes probably will be built in the future. 





cathode spot is stabilized by use of an 
auxiliary or holding anode. An inter- 
mediate grid serves to divide the po- 
tential gradients across the tube dur- 
ing the negative half-cycle of main 
anode voltage. A control grid deter- 
mines the “turn-on” point at which 
anode-cathode conduction will be ini- 
tiated. Since ionization is present be- 
cause of the cathode excitation, con- 
duction must first be established to 
the shield grid, which also functions 
to clean up residual ions at the end 
of conductign. 

Both grids must be made positive to 
establish conduction. Assuming that 
voltage, as shown in Fig. 2 (a), once 
conduction is established, the control 
grid exercises no further control over 
the arc, either to modulate, limit, or 
extinguish it, and the arc can be inter- 
rupted only by removing anode volt- 
age. A grid loses control over its 
of positive grid voltage for “‘turn-on” 
is practically independent of anode 
and that a positive voltage has been 
the cathode spot has been initiated, 
applied to the anode. The magnitude 
anode while current is flowing and 
does not regain it until the positive 
ions and electrons have disappeared. 
from the space surrounding it. This 
may require hundreds of micro-sec- 
onds, during which time the anode 
must be held negative or the current 
may reestablish itself. Upon reapply- 
ing positive anode voltage the control 
grid again determines when the arc 
will start. 

In some power converter circuits, 
this control is made effective by ap- 
plying an alternating potential be- 
tween anode and cathode so that the 
grid regains control each half cycle. 
The critical grid potential at any point 
in the positive half cycle of anode 
voltage where “turn-on” will take 
place is shown in Fig. 2 (b). 


Functions of Grid Circuits 


From the foregoing discussion, the 
first function of the shield and control 
grids is to act as electrostatic shields 
allowing anode current to flow when 
their potentials have been raised to a 


1 All references at end of article. 
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critical value. The grid circuit must 
furnish a voltage sufficient for rapid 
ionization with varying temperature 
and critical grid-voltage characteris- 
tics. A second function of the grid 
circuit is to aid in removing the re- 
sidual ions after conduction in order 
that control may be re-established 
when anode current ceases and the 
anode voltage again becomes positive. 
Also, the grids must be maintained 
negative whenever the tube is not 
conducting, to prevent small transient 
voltages from allowing “turn-on” at 
the wrong time. 

Precise control characteristics may 
be obtained if a-c and d-c voltages are 
used together. By superimposing a 
periodic, peaked a-c potential on a 
negative d-c bias, as in Fig. 3 (a), 
accurate control necessary for power 
converters is obtained. This is achieved 
by making the amplitude of the 
peaked voltage greater than the mag- 
nitude of the negative d-c bias poten- 
tial, as shown in Fig. 3 (b). It will 
be seen that the firing angle is un- 
affected by the variation in critical 
grid characteristics or by changes in 
the amplitude of the negative bias or 
peaked voltage. The firing point may 
be varied as in Fig. 3 (c) by shifting 
the phase of the peaked-voltage source. 

The operation of the peaked-voltage 
transformer may be understood by 
reference to Fig. 4, which shows the 
relation between the primary voltage, 
E,, the primary flux, ¢,, the secondary 
flux, ¢,, and the secondary voltage, 
E,. Primary flux, ¢,, lags the primary 
voltage by 90 degrees. Secondary flux 
builds up in the core, giving rise to 
the secondary voltage, E,. The high 
permeability alloy section saturates 
very quickly when a certain flux den- 
sity is reached, and the flux, there- 
fore, passes through the magnetic 
shunt. The flux changes rapidly from 
the positive saturated condition to the 
negative saturated condition, thereby 
producing a peaked voltage of narrow 
width. During the saturated condi- 
tion, there is no change in flux in the 
secondary core. Consequently the sec- 
ondary voltage is zero. 

A typical grid circuit using peaked- 
waves and a d-c bias is shown in. Fig. 
5 (a). During the positive half-cycle 
of peaked-voltage, current flows from 
the grid to the cathode, establishing 
ionization first to the shield grid and 
then to the control grid. At the end 
of the positive peak, both grids are 
driven negative by the bias source. 
The grid then collects ions for the 
remainder’ of the main anode con- 
ducting period. Since the bias source 
is maintained by the dry plate recti- 
fier, DPR, the grids assist the anodes 
in cleaning up residual ionization. 


Fig. 5 (b) shows the current and 
voltage wave shapes of the circuit. 


Commutation in Electronic Power 
Converter Circuits 


A number of power circuits have 


been developed which employ rectify- 
ing elements for changing continuous 


current into alternating-current, or 
the reverse operation of rectification. 
The control characteristic of the thy- 
ratron whereby it can hold the circuit 
open requires that the function of in- 
terrupting the continuous current in 
the rectifying device, i.e., commuta- 
tion, must be performed by the circuit. 
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There are several ways in which 
circuits may be made to transfer the 
currents in rectifying elements. The 
methods of commutation may be clas- 
sified according to the means employed 
as: 

(a) Parallel capacitor commutation 

(b) Series capacitor commutation 

(c) Phase commutation 

(d) Harmonic commutation 


Parallel Capacitor Commutation 

In the parallel capacitor commu- 
tated inverter,*-a repeated transient 
takes place to effect current transfer 
between two rectifying devices. The 
power circuit is arranged in accord- 
ance with Fig. 6 (a). The direct po- 
tential is applied to the neutral of the 
load transformer T, and the rectifying 
elements A and B are made alternately 
conductive by their control elements, 
the frequency being determined by 
the pilot exciter. Assuming that the 
line switch S is closed and rectifying 
element A is conducting, the capacitor 
C assumes a potential of approxi- 
mately twice the applied voltage, with 
the terminal connected to anode B 
positive. When anode B is made con- 
ducting, the potential of anode A is 
driven negative relative to cathode, 
because C cannot discharge instan- 
taneously through the load. The anode 
of A must be maintained negative for 
a time sufficient for deionization, other- 
wise a d-c short circuit takes place. 
‘ With the new conduction path, the 
capacitor C charges in the opposite 
direction, and as it becomes charged, 
the anode-cathode potential of A in- 
creases from a negative value to a 
positive value as shown in Fig. 6 (b). 
When A is again made conducting, the 
capacitor discharges. in the reverse 
direction extinguishing the arc in B. 
In this manner, rectifying elements 
A and B alternately conduct current, 
allowing pulses of current to flow in 
the primary of the transformer T and 
the load circuit. 


Series Capacitor Commutation 

A series capacitor commutated in- 
verter circuit is shown in Fig. 7 (a). 
The grids of the rectifying elements 
A and B are oppositely excited by 
grid transformer G and are normally 
biased by a negative potential E,. 
When the line switch S is closed with 
the grid of A positive, current flows 
from the line through A, half of the 
coupling transformer T, the capacitor 
C, and the load. During the next half- 
cycle of grid excitation, the capacitor 
discharges through the load, the other 
half of the coupling transformer, and 
rectifying element B. Thus, the load 
current is alternating. 

It will be noted that any cycle of 
operation consists of a charge or dis- 
charge of a capacitor through resist- 
ance and inductance. The current 
during such action is either a damped 
oscillation or a damped unidirectional 
pulse. However, when this action oc- 
curs with a rectifying element in the 
circuit, current can flow only in one 
direction. An oscillatory current 
would have to stop when it reached 
zero after a half-cycle of oscillation. 

When the frequency of natural 
oscillation is greater than the grid 
excitation frequency, the load current 
will complete a half-cycle of oscilla- 
tion and then remain zero until the 
other rectifying element starts con- 
duction. Then a similar half-cycle of 
oscillation takes place in the other 
direction. 

On the other hand, in either the 
oscillatory or unidirectional case, if 


current has not reached zero in anode 
A by the next “turn-on” point, the 
capacitor begins to discharge through 
B and current is flowing in both recti- 
fying devices at the same tme. Under 
this condition, current flows directly 
from the d-c line through both recti- 
fying elements and normal operation 
ceases. 

At this point, an important function 
of the coupling transformer T comes 
into play. The rise of current in 
anode B acts through the mutual in- 
ductance of the coupling transformer 
to induce a voltage in the circuit of 
A in a direction to oppose the con- 
tinued flow of current. If the counter 
voltage is sufficient to bring the cur- 
rent in A to zero, normal operation 
of the inverter continues. 

When the natural frequency of 
oscillation is the same as the ex- 
citation frequency, the inverter pro- 
duces nearly sinusoidal output cur- 
rent. The current and voltage wave 
shapes for this condition are shown 
in Fig. 7 (b). 

Phase Commutation 

With phase commutation, the trans- 
fer of current from one rectifying 
element to another is effected by the 
instantaneous difference in potential 
between the phases involved. The 
action may be understood by first 
considering rectifier commutation. 

Figure 8 (a) shows a delta, three- 
phase, wye rectifier where the suc- 
cession of positive half waves of 
transformer phase voltage are applied 
to three anodes A, B and C. The 
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direct-current commutates to the 
most positive anodes in sequence as 
shown in Fig. 8 (b). At the instant 
t; of current transfer, anodes A and 
B are conducting simultaneously and 
the transformer windings are short 
circuited. An a-c component I. flows 
around the loop in the reverse direc- 
tion in the outgoing anode A, but is 
subjected to the condition that it can- 
not acquire a value greater than the 
forward current because of rectifier 
action. At a time te, when the short 
circuit current is equal and opposite 
to the steady current, rectifying ele- 
ment A ceases conduction; commuta- 
tion is complete and all the load cur- 
rent has been transferred to the in- 
coming anode B. During the commu- 
tating period, the two phase voltages 
must remain equal and the d-c voltage 
is equal to the average of the two 
phase voltages. 

When negatively energized grids 
are interposed between the anode 
and cathode, or cathode ignition is 
suppressed, the time at which anodes 
may fire may be delayed so that the 


The operation of the circuit may 
be explained by referring to Fig. 
9 (b). At the instant ti, e:, the in- 
stantaneous voltage of phase Xi, is 
less positive than ez, the instantane- 
ous voltage of phase Xz. Therefore, 
the current entering an _ inverter 
against the counter e.m.f., of phase 
X, will be transferred to phase X2 
by the instantaneous difference in the 
voltage. Moreover, current transfer 
will take place in the proper direc- 
tion only on the leading side of the 
voltage wave, since the rectifying ele- 
ments will conduct current in only 
one direction. 

The flow of power from a d-c sys- 
tem or rectifier to an a-c system. re- 
quires that the anodes carry current 
when transformer voltages are nega- 
tive, so that anode currents flow in 
opposition to the voltages of the a-c 
system. In the inverter this is ac- 
complished by controlling the start 
of anode conduction by means of 
grids. 

Referring to Fig. 9 (c), anode A 
carriers current during the time its 
transformer voltage is negative. The 
other anodes are prevented from fir- 
ing by the negative excitation of their 
grids. The transfer of current from 
anode A to anode B is initiated by 
exciting the grid of anode B. Since 
the grid controls only the start of 
conduction, commutation must be 
started while the potential of anode 
B is more positive than that of anode 
A. In order for the current to be 


commutated successfully, it is neces- 
sary for conduction in anode B to be 
initiated early enough so that com- 
mutation and deionization is com- 
pleted before the anode voltages 
equalize. This means that the angle 
of advance must always be greater 
than the time u required for commuta- 
tion. This commutating requirement 
is the basic difference between the 
controlled rectifier and the inverter. 

There are two serious limitations 
of phase commutation as applied to 
an inverter: 

(a) An inverter employing phase 
commutation cannot supply lagging 
kilovolt-amperes. 

(b) Any delay in the commutation 
of current results in insufficient com- 
mutating voltage and a failure of the 
rectifying elements to transfer cur- 
rent. 

Harmonic Commutation 

Shown in Fig. 10 (a), are the in- 
verter voltage waves for phases Xi 
and X: with a superimposed third 
harmonic. At the instant ti, e2 is more 
positive than e:, and, therefore, by 
distorting the voltage wave by a su- 
perimposed harmonic the instantane- 
ous difference in phase voltage may be 
such as to produce commutation even 
in the lagging quadrant. This method 
of producing commutation is called 
Harmonic Commutation.® 

The single-phase harmonic voltage 
is usually introduced through a com- 
mutating transformer, as indicated in 
Fig. 10 (b). The harmonic single- 
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The grid controlled rectifier may be 
operated as an inverter by reversing 0 | ERDF 
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connection diagram for a phase com- 


mutated inverter is shown in Fig. 
9 (a). 
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phase voltage may be supplied from 
any convenient source, for example, 
a generator or a capacitor bank con- 
nected across the terminals of the 
commutating transformer. When a 
capacitor is used, a harmonic of tri- 
angular wave shape is supplied by 
the d-c current and has an amplitude 
proportional to load current so that 
the commutating angle is automat- 
ically increased with load. 


Electronic Frequency Changers in Industry 
D-D-Link TYPE 

When the d-c power for the above 
types of inverters is supplied from 
a rectifier, the equipment is an elec- 
tronic frequency changer of the d-c 
link type. Figure 11 shows the ex- 
ternal appearance of a 20,000-kw 
equipment for interchanging power 
between a 60-cycle and 25-cycle power 
system. The terminal power circuits 
are identical except that the grids of 
the rectifier are excited at input fre- 
quency f, and the grids of the inverter 
are excited at output frequency f:. 
With phase commutated types, the 
rectifier and inverter circuits are in- 
dependent of one another and offer 
the advantage of reversibility by 
change of grid excitation. 

From Fig. 9 (c), it may be noted 
that the phase position of the current 


is ahead of the phase voltage. This — 


means that the receiving a-c system 
must supply leading reactive _ volt- 
amperes, not only to connected induc- 
tive load, but to the inverter as well. 
Another requirement of the receiving 
system is that it must supply the wave 
form of the phase voltages to com- 
mutate the current. The reactive kilo- 
voltampere requirement of the in- 
verter may be provided by a-c gen- 
erators or over-excited synchronous 
machines connected to the receiving 
system, hence this system is not well 
adapted for stub feed. 

Control of power flow through the 
electronic power converter is respon- 
sive to phase-control on either the 
rectifier or inverter. Retarding phase 
position of the rectifier grid excitation 
lowers the d-c applied voltage to de- 
crease the power flow. On the other 
hand, retarding the angle of the in- 
verter increases the counter voltage 
also resulting in decreased power 
flow. 


ComposITE TYPE 

In the composite type of frequency 
changer one set of rectifying elements 
performs the combined functions of 
rectification and inversion. An equip- 
ment for the conversion of 60-cycle, 
three-phase power to 1000-cycle sin- 
gle-phase power for induction heat- 
ing provides a good example. Fig. 12 
shows a delta, three-phase, zig-zag 
power transformer operating at sup- 
ply frequency f: and having second- 
ary terminals Xi, Xz, and X3 connected 
to three parallel capacitor commu- 


Fig. 11. External view of a 20,000-kw elec- 
tronic frequency changer for transfer of 
power between a 25 cycle, 44-kv system 
and a 60 cycle system 
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Fig. 10. Elements of harmonic commutation 


tated inverters operating at 1000 
cycles. The cathode return is con- 
nected to the supply transformer neu- 
tral N through a reactor L, which 
serves to isolate frequency fz from 
the supply transformer. 

The operating principle of the sin- 
gle phase inverters A-A’, B-B’ and 
C-C’ is the same as for parallel ca- 
pacitor commutated type. Each in- 
verter operates in phase sequence at 











1000 cycles as the transformer ter- 
minals Xi, X2 and Xs become positive. 
Rectifying elements A-A’ operate 
when X; is most positive, and com- 
mutate to B-B’ after 120 degrees of 
the supply frequency in the same 
when Xi is most positive, and com- 
mutates. The circuit has the advan- 
tage that commutation failures at 
frequency fz are automatically put 
out by the supply frequency f:. 
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Fig. 12. Composite inverter 


Dual frequency excitation must be 
applied to the rectifying elements, 
namely, rectifier excitation, at fre- 
quency f:, and a frequency fz for the 
inverter function. Power control may 
be obtained by phase shifting the 
rectifier excitation. 

ELECTRONIC MOTOR 

The “electronic motor”? is another 
example of the composite type fre- 
quency converter wherein the rectify- 
ing elements perform dual functions. 
Figures 13 and 13-a show an early 
motor of this type with associated 
control, used to drive an induced 
draft fan in a steam generating sta- 
tion. Here the combination acts as 
a frequency changer to reduce the 
frequency. 

The operation of this type of motor 
may best be described by reference 
to Fig. 14, which shows the power- 
circuit diagram of a _ three-phase 
series-excited motor operating from 
a three-phase power supply, together 
with a distributor for exciting the 


f 


grids at motor frequency and a phase 
shifting transformer for shifting the 
phase of the grid voltage with re- 
spect to the voltage of the supply. 

The distributor is driven synchro- 
nously with the motor and the angular 
position of the brushes is so adjusted 
that when the coils representing 
Phase Xi, of the motor are sym- 
metrically beneath the north motor 
poles, the brush, (a), is centrally lo- 
cated on the segment of the distri- 
butor to excite the grids of rectify- 
ing elements A, A’ and A’’ which are 
connected to phase Xi of the motor. 
In a similar way the brushes (b) and 
(c) are connected to elements B, B’ 
and B’’, and C, C’ and C’’ respec- 
tively. 

For every position of the motor 
armature there will be three rectify- 
ing elements whose grids will be ex- 
cited at supply frequency through the 
distributor and the phase shifting 
transformer. A simple rectifier will 
be connected to a motor phase which 


Fig. 13. (Above) A 400-hp, 625-rpm motor 
Fig. 138A. (Right) Electronic motor control associated with the 400- 
. hp, 625-rpm motor shown in Fig. 13 
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is in position to produce torque when 
conduction is established in the recti- 
fying device. It will be assumed that 
the starting position of the motor 
is as shown with the grids of ele- 
ments A, A’ and A’’ excited through 
brush (a). Rectified current then 
flows through phase Xi and the motor 
field. By phase control, the rectifier 
may be adjusted to give any desired 
current through the motor. As the 
coils of phase X: move out from un- 
der the poles, brush (a) of -the dis- 
tributor moves off the segment so 
that rectifying devices no longer con- 
duct and the current in Xj phase will 
be reduced to zero irrespective of the 
starting of another phase. However, 
the segment moves to brush (b) mak- 
ing rectifying elements B, B’ and B’’ 
conducting, imposing the same aver- 
age voltage on phase Xz as was just 
previously impressed on phase Xj. In 
this way, each phase conducts cur- 
rent for 120 electrical degrees. 


If the current through the arma- 
ture is greater than that necessary 
to overcome the load torque, the 
motor will accelerate and thereby in- 
crease its counter e.m.f. which will 
oppose the flow of current. Equi- 
librium will thus be obtained be- 


_ tween the impressed voltage and the 


counter e.m.f. by a change in speed. 
The performance characteristics are 
much the same as those of a direct- 
current machine; but the electronic 
motor has the advantage that the ap- 
plied voltage may be changed by 
phase-control to give speed adjust- 
ment or current limitation on starting. 


The rectifier phase commutating 
process caused by the electro-motive 
force in the supply circuit is adequate 
for speeds up to about half the syn- 
chronous speed of the motor at sup- 
ply frequency. For higher speeds, in- 
verter phase-commutation, timed by 
the distributor, takes place as a re- 
sult of the electromotive forces in 
the motor circuit. 


Electronic frequency changer power 
circuits are subject to a variety of 














arrangements, each having advan- 
tages and disadvantages for a given 
application. In many fields, the elec- 
tronic equipments offer a higher effi- 
ciency, ease of control, and a flexibil- 
ity not attained by other forms of 
converting equipment, but are subject 
to limitations imposed by the require- 
ments for commutation. An under- 
standing of the basic principles of 
commutation and the proper evalua- 
tion of the advantages and limitations 
are necessary to insure sound applica- 
tions of electronic frequency changers. 
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Recent Developments 
in Illumination 

SUNLIGHT, 24 hours a day and inde- 
pendent of the weather, is now a pos- 
sibility. Through the use of the latest 
developments in the field of illumina- 
tion, the sun’s radiation has been 
duplicated in the Lighting Institute 
at Nela Park, Cleveland. Combining 
the radiation from fluorescent, mer- 
cury, sun, and incandescent lamps, 
engineers were able to produce an 
artificial sunlight visually indistin- 
guishable from the real thing—com- 
plete with tanning and warming ef- 
fects—but the fact that about 100 
kilowatts of power are required for 
an area the size of an average pri- 
vate office’suggests that artificial sun- 
light may be restricted to a very few 
installations in the immediate future. 

Using a new phosphor, fluorescent 
sunlamps were introduced to bring 
the advantages of sunlight indoors 
economically. Only standard fluores- 
eent auxiliary equipment is required. 
One type, for use with poultry, has 
73 per cent germicidal and 25 per 
cent erythemal (tanning) radiation. 
Another type, in 20- and 40-watt sizes 
for personal use, produce only sun- 
tanning erythemal energy. It is esti- 
mated the new 40-watt sunlamp is 15 
times as effective per watt of input 
energy as the well-known S-1 lamp 
in production of erythemal radiation. 

Split-second starters for fluorescent 
lamps were created, eliminating the 
warm-up period common to most flu- 
orescent installations. Circline fluo- 


rescent lamps became the inspiration 
for new designs of portable lamps for 
the home and of decorative fixtures 
in commercial applications. Some 
lighting engineers estimate that 75 
per cent of the uses for the circular 
lamps will be found in homes. 

Development of a new white fluo- 
rescent lamp having a color tempera- 
ture closer to that of daylight than 
that of the 3500 deg. white lamp— 
and more flattering to the complexion 
than the daylight fluorescent lamp— 
was announced. It emits more warm 
red. Also new was a low-brightness, 
40-watt, 4500 deg. white, 60-inch flu- 
orescent lamp which requires less 
shielding since it has a brightness 
only slightly more than half that of 
the standard 40-watt fluorescent 
lamp. 

A thick rubber skirt was the an- 
swer when it came to making rough- 
service lamps withstand the shocks 
demanded by Navy service. The 50- 
watt lamp consists of a filament sim- 
ilar to that used in the standard 
rough-service lamp and a _ special 
globe-shaped bulb securely mounted 
in a thick rubber skirt on which in 
turn is mounted the medium screw 
base. Such lamps were supplied for 
use on special emergency lighting cir- 
cuits to prevent darkness from halt- 
ing operations below decks at critical 
periods. 

Christmas tree lamps again rolled 
from the machinery late last year— 
from machinery which during the war 
had been switched from the produc- 
tion of cheerful colored bulbs to the 
deadly serious business of forming a 


basic part of the radio-operated VT 
fuse. Mass production of the fuse 
called for large quantities of a small 
glass ampoule filled with acid and 
sealed. Similarity of production prob- 
lems of the ampoule and Christmas 
tree lamp was apparent, and the 
lamp machinery was converted. 

Sealed-beam landing lamps for 
large and small private planes were 
announced, following their successful 
war operations. This type of con- 
struction, originally used for auto- 
mobile headlights, was also applied 
to a lamp for farm tractor lighting 
and to a clear-glass, shielded fila- 
ment, spotlight lamp. 

The repeating flash tube played a 
leading role in night aerial photog- 
raphy from reconnaissance planes 
over enemy territory. Powered by a 
special electronic source, a_ coiled 
quartz tube emits flashes of illumina- 
tion of an intensity making night 
photographs possible from altitudes 
up to two miles. Plans for postwar 
uses of the tube eall for applications 
in airway and waterway beacons, as 
well as in photography. 

A 375-watt heat lamp was intro- 
duced as a companion to the stand- 
ard 250-watt lamp in industrial dry- 
ing applications, to permit a 50 per 
cent increase where needed in watts 
per square inch with the same spac- 
ing arrangement. 

That old source of annoyance, light 
shining in through the bedroom win- 
dow, was eliminated in two newly 
designed luminaries for suburban 
street-lighting installations. 
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In the February issue we presented an article by W. N. Oberly of 
the General Electric Co. in which he described the floating power 
plants built during the war for supplying emergency power wher- 
ever needed. Now. we present this article by Lt. Col. Cutler in which 
he describes the operation and performance of one of these units 
overseas. The téwing of these power barges across the Atlantic 
* during the worst of the stormy seasons was a remarkable feat 


by Lt. Col ae W eo & : Corps of Engineers 





URING the darkest hours of the 
war when nothing but strategic 
withdrawal had been the lot of the 
allies everywhere, the Corps of En- 
gineers was teaching its officers how 
to destroy equipment to prevent its 
falling into the hands of the enemy. 
Among these teachings was the de- 
struction of electrical generating and 
distribution equipments and facilities. 
Notwithstanding this, the great will- 
to-win also inspired the leaders to 
plan what would be done about it if 
the enemy were to destroy in a sim- 
ilar manner when eventually forced 
to withdraw inward. 
Among the counter measures 
planned was the furnishing of count- 


* Formerly Commanding 1496 Engineer 
Unit. 


less portable gasoline and diesel 
driven generating sets, (the most 
popular sizes being 50-60-75 and 100 
kw) railway mounted power trains 
(usually 5000-10,000 kw _ capacity) 
and floating power plants 30,000 kw 
capacity of which there were eventu- 
ally three for military use. It is about 
these floating power plants that this 
article is written. 

There had previously been planned 
four barges 318 ft long to contain 
generating plants of 30,000 kw ca- 
pacity for use by the War Depart- 
ment on inland waterways of the 
U. S. Two of these barges had been 
launched and tested. 

At this point it was decided that 
the next plant would be seagoing for 
use in foreign theatre by the armed 


forces. It was equipped and manned 
with this in mind. As it came off the 
ways, it was christened ‘Seapower.” 

The Seapower should be of interest 
because of what it is, what its per- 
formance has been, its manpower re- 
quirements and what its advantages 
and drawbacks may be. In it may 
lie the seeds of future engineering 
ideas adaptable to peacetime design 
entirely aside from whether the unit 
is afloat or a land installation. 

What it is 

In one sense it is a packaged power 
plant pre-tested and delivered by wa- 
ter to its location ready for opera- 
tion. But in its avowed purpose, the 
Seapower was a fighting machine. 

The hull, after adding a bow to the 
design, was 358 ft long by 50 ft. beam 





Fig. 1. “Seapower” at 
Langerbrugge near Ghent, 
Belgium. Fifty cycle power 
was delivered at 12,000 v 
to the 70 kv Belgian net- 
work through existing sub- 
station. “La Centrale de 
Langerbrugge Power Com- 
pany Centrales Electriques 
des Flanders et du Bra- 
bant” shown in background 
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(wide). It was flat bottomed, draw- 
ing 8 ft minimum draft with a full 
load of water but no oil in its tanks. 
When loaded with 385,000 gal of fuel 
oil and fully equipped with tools and 
supplies for a year’s isolated opera- 
tion, the draft was an average of 
12 ft. 

In this hull was housed the neces- 
sary equipment to generate and de- 
liver an output of 30,000 kw, 3 phase, 
60 cycle power. 

The principal equipment’ consisted 
of the following main parts: 


2—Babcock & Wilcox water tube 
boilers each consisting of satu- 
rated and superheated sides with 
a superheater placed vertically in 
the center between the two sides. 
Preheaters and economizers were 
installed in the upper section over 
the saturated side. Each boiler 
was rated 170,000 lb per hr at 850 
psi and 925 F. 

9—Oil burners per boiler, three on 
the saturated and six on the super- 
heated side. 

2—Bailey meter boiler controllers, 
one for each boiler. 

1—General Electric Co. turbo gen- 
erator set consisting of: 
1—19 stage 825 psi 900 F four 

point extraction turbine driv- 


ing, 

1—30,000 kw-13,800 v, 3 phase, 
60 cycle, 3600 rpm hydrogen 
cooled generator also rated 
25,000 kw-11,500 v, 3 phase, 
50 cycle, 3000 rpm. 

1—Frequency changer 1500 kw, 50 
to 60 cycles.for supplying 60 cycle 
power to the house load when the 
plant is operating at 60 cycle out- 
put. 

1—440 v-bus room containing re- 
motely controlled G. E. draw-out 
breakers for all auxiliary power 
circuits. The 440 v-bus was sup- 
plied through two 13,800/440 v, 3 
phase, 60 cycle transformers. 

1—Main switchboard, General Elec- 
tric. 

1—Turbine gage board. 

1—Westinghouse 13,800/6900/138,000 

v, 3 phase 60/50 cycle Nitrogen 

protected, oil filled step-up trans- 

former. 
All other necessary parts to make 
up a complete plant including station 
and ships auxiliary were supplied. 


Movement Overseas 

The movement from Pittsburgh, 
Pa. (the point of outfitting) down the 
Ohio and Mississippi Rivers to New 
Orleans, thence around the coast of 
Florida, across the stormy Atlantic, 
through the English channel and into 
inland Belgium was an historic one. 

The trip down the Ohio and Mis- 
sissippi Rivers was 1800 miles of 


~"aFor a full description of the pacower 
equipment, see an article —— igh 
P ublished 
in the Septem Marine 
aaeering and a Shipping fe ‘Review, by Gie- 
ow, 3 chitects. Also see 
Ploatine 4 Power Plant Engineering, 
February, 1946, p. 66. 
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Fig. 2. Chart showing original loading of “Seapower” at Ghent, Belgium 


calm and beauty. The channel depth 
indicators were reading 8 ft 3 in. at 
spots and the draft on the aft end was 
8 ft 3 in. The previous plant had 
grounded three times on its way 
down the same course, but this time 
thorough preparations brought an un- 
eventful journey. 

At the New Orleans Port of Em- 
barkation, it was checked for rigging, 
stowed and made ready. In early 
October it was towed down the chan- 
nel and out to sea. From that time 
on no holds were barred. It almost 
seemed that the Furies were in league 
with the enemy in an attempt to pre- 
vent the Seapower from arriving on 
time. 

The equipment included one life 
boat and two rafts. It was consid- 
ered wise to take only a skeleton 
crew, the remainder of the men to 
go by troop transport for safety. It 
should be remembered that this was 
a great flat bottomed hull with highly 
concentrated loadings, due to the 
large machinery installed. This de- 
sign of hull had never before been 
put on the high seas. It was headed 
out across the Atlantic in the worst 
of the stormy winter seasons and this 
it truly proved to be. 

During early October it skirted .the 
Gulf and 20 days later, after en- 
countering a hurricane, arrived in 
Charleston harbor. Here it was joined 
by a similar unit, whieh had been 


converted from one of the earlier 318 
ft units, and after making up in con- 
voy began the long trek across the 
stormy Atlantic. 

Twenty-eight days later, after roll- 
ing and tossing, it came into the 
Downs with seawater in a number of 
the oil tanks and with a number of 
splits in the weather deck. The crew, 
most of whom had never been to sea 
before, were magnificent in spite of 
seasickness and frayed nerves. As 
for the plant, it stood the strains and 
the equipment could be considered as 
coming through without damage due 
to the crossing. While the weather 
deck plates did split in some places, 
the framing showed the forethought 
placed in it by the designers. Since 
all equipment was of a design in- 
tended originally for land installa- 
tion, the effects upen it of a long 
arduous sea voyage may be of in- 
terest. 

The boilers behaved in grand shape. 
In spite of the roll of as much as 30 
degrees and days of a heavy quarter- 
ing sea, the settings were in perfect 
condition. There were twelve tubes 
that needed re-rolling to prevent 
“sweating” when 1500 lb hydrostatic 
test was placed on the boiler. Other- 
wise no indications of strain existed. 

The turbine, the gencrator, the 
switchgear and the transformers 
showed no distress. The only item 
was the cracking of one cooling wa- 








Table A 
Point Kw Load Ibs/Kwh Hours run Date 
1 12,000 737 3 24 February 
2 13,000 .68 3% 1 March 
3 20,000 74 22 February 
4 20,000 .70 5 18 February 
Ps 25,000 67 24 11 February 
6 25,000 .68 14 17 February 
7 25,300 .688 3 23 February 
8 25,500 .734 57 5-7 March 
9 27,000 .688 11 21 February 
10 27,000 745 8 22 February 
27,200 overload valve begins to open. 





Note: For 28 days of February the plant used 10,755,350 Ib of fuel 
and delivered 14,680,000 kwh, an average overall rate of 0.73 


Ib per kwh. 
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Fig. 3. Good combustion was an important factor both for operational and navigational 
reasons. All shipping traffic for what was the Allies second largest northern port passed 
within two hundred feet of this point 


ter pipe joint under the generator, 
which was quickly repaired. 

By the time the Seapower had 
moved across the Channel, up the 
Schelle River and into position, the 
crew had everything in readiness to 
perform. Four days after spotting in 
location, the power lines were up and 
electric power was delivered ashore 
to the Belgian system. (See Fig. 1.) 
Figure 2 shows the ease with which 
the plant came up to load. It responded 
to the will of the operators without 
a single hitch or cause for delay. Its 
freedom from difficulty was so com- 
plete as to surprise even those who 
believed it ready to go into action. 


Performance 

In discussion of the overall effi- 
ciency performance of the plant, cer- 
tain limitations should be sighted. 
Basically, there was a slightly larger 
heat loss from the hull due to the 
long narrow layout and also due to 
the intimate contact with the cold 
water at certain seasons of the year. 
Then too, there was a slightly in- 
creased usage of power for servicing 
and quartering of the large crew of 


men, which lived aboard continu- 
ously. ; 

Conditions of operation at the start 
were not conducive to good test runs 
due to the necessities of war. But as 
the Belgian network began to func- 
tion more normally, the character of 
the load was changed. The objective 
shifted from immediate delivery of 
power to the saving of coal. 

It was at this point that ideal con- 
ditions for tests developed. The plant 
was able to choose a block of load 
and hold that load 24 hours per day 
for days at a time. Weather condi- 
tions were settled and no storms in- 
terferred. But complications stood in 
the way of exact methods of short 
time heat balance tests. Meters ex- 
isted in all important intermediate 
locations for a complete heat balance, 
but no methods of calibrating the 
intermediate flow meters and other 
intermediate instruments existed 
other than by comparison and analy- 
sis. For the overall oil to wire runs, 
methods were available. 

The Central Electric of Flanders 
Power Company offered to calibrate 
the outgoing integrating electric watt- 


hour meter. The oil flow meter was 
calibrated by “sticking” the tanks 
into which oil was pumped. Tempera- 
ture tests were also run on the oil 
to establish a weight volume curve. 
These were compared with British 
Engineering Laboratory tests on the 
same oil. 

With the input of oil known and 
the output meter proved accurate, an 
oil to wire test was undertaken. 

Correction for weight of oil pumped 
were made and pump errors ac- 
counted for by stick comparisons 
with integrated readings. The total 
errors are believed to be plus or 
minus 3 per cent. No claim is made 
to laboratory accuracies, as_ these 
tests were a bi-product of a missicn. 

Tests on the oil were made by the 
British Engineers. From their lab- 
oratories came the following specifi- 
cations in part: 

Btu/lb 18450 to 18650 

S. Gr. 0.949 

Flash Point 210 F 

Conradson Carbon Residue 3.20% 

Sulphur Content 1.4—2.0% 


Test Summary 

The results of test were obtained 
as follows: The plant operated con- 
tinuously for long periods at steady 
load. When conditions became set- 
tled, careful control was instituted 
over a given period and this portion 
of the run lifted out as a test datum. 
Table A gives a summary of these 
results. No attempt is made to go 
into the refinements of reducing these 
to guarantee conditions or even to 
adjust the results to g common con- 
denser pressure, which varied from 
1 in. to 1.5 in. of mercury. 

It may be of interest to list a little 
more fully the results of point No. 8 
from table A. Since this falls so close 
to the average for the month, and 
since it is by far the longest listed 
run, other data is given on the basis 
of this point only. 

Pounds of fuel 
Oil pumped at 
Kwh 


Length of run 
Steam Pressure ....825 Ibs (turbine) 
Steam. Temperature .900 deg (turbine) 
Exhaust press......... 1.3 inches Hg 
Pounds oil kwh line............ 0.734 
lb stearn per Ib fuel 
13.85 (uncorrected) 
lb steam per kwh line 
Lata uke ates Ste eee 10.15 (uncorrected) 
lb water per lb fuel 
14.45 (uncorrected) 
Note: Higher efficiencies than these 
have been reported on original test 
runs of a similar plant (using other 
oil and other conditions). 


Operating Limitations 
Usually operating limitations, which 
develop in a plant of this kind can be 
traced to conditions not accounted 
for in the original specifications or 
through force of circumstances under 
which the plant has to operate. 
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The most important of these ap- 
peared in the boilers. These boilers 
were designed for light weight and 
small space. It appears that in con- 
ditions encountered, the oil actually 
burned had more non-combustible 
residue than was anticipated when 
the layout was made. Full soot blow- 
ing equipment was used every eight 
hours. But in spite of this, the super- 
heater passages were 50 per cent 
choked up in a run of 60 days. A 
routine was, therefore, established, 
taking alternate boilers off for clean- 
ing every 30 days. This cleaning 
process took from 60 to 72 hr for 
cooling, hand lancing and coming 
back up. The plant remained on the 
line continuously but for 72 hr of 
each month, the output would drop 
back to about 15,000 kw while one 
boiler was out of service for cleaning. 
Longer periods of operation between 
cleanings would have been unsafe for 
the equipment considering the oil 
burned. 

Another limitation of design arose 
in the operation of the make-up 
evaporator system. Low pressure 
steam was taken from a 30 lb extrac- 
tion point of the main turbine. This 
steam was passed through heating 
coils of two make-up water evapo- 
rators. These evaporators received 
seawater and delivered 5 to 10 lb 
steam to a vertical type evaporator 
condenser. The cooling medium for 
the condensation was the water re- 
turning to the “Dearator” from the 
turbine hot wells. 

It was found that there was insuf- 
ficient condensate return from the 
hot wells to cause the evaporator 
condenser to function, when the kilo- 
watt load on the main generator was 
below 10,000 kw. This performance 
also tied in with the extraction point 
on the turbine, which furnished 30 lb 
steam to the evaporators. 

As a net result, the house load was 
insufficient to allow production of dis- 
tilled makeup water so necessary to 
the safety of main boilers and equip- 
ment of this plant. During the hydro- 
static tests on the boilers and during 
the initial firing, care had to be exer- 
cised to preserve condensate and to 
protect the boiler water purity. 

The method used was to ballast the 
boilers and storage tanks with dis- 
tilled water and treat this to 20 ppm 
for wet layup before leaving the 
U. S. When ready to start, hydro- 
static tests were made with this wa- 
ter. Fortunately only two fillings 
were needed, as the rolling of tubes 
was successful after one opening. 

The boilers were fired with the 
water at 20 ppm. The load was 
brought up to 10,000 kw as quickly 
as appeared safe (see Fig. 2) and 
new water produced for dilution. Fre- 
quent blowdown and continuous 
boiler water and feedwater tests were 
utilized as controls. Under normal 
conditions where fairly pure shore 
water is present, this might not be 
considered important. But where 


usable makeup was not available, as 
in this case, danger existed that the 
condensate might be expended. 

Still a third interesting problem 
arose at the initial start. The plant 
was anchored in low temperature 
canal water. Its initial load of fuel 
(American bunker “C’) was in the 
bottom tanks. The oil “froze” and 
could not be handled by the gear 
pumps. Fortune again smiled on the 
operation, in that the settling tanks 
were full and above water level. This 
was sufficient to allow a start and 
thawing of one tank at a time to 
“lay down the road” ahead of opera- 
tion, 

A fourth problem was the common 
one of ever present fish. These were 
in general about two inches long and 
infested the European rivers and 
canals by the millions. It was found 
that these were near the surface of 
the water and that by keeping the 
intake low in the canal, most of this 
nuisance disappeared. 


Recovery 

The capacity of a plant to recover 
its load after a “trip off” is of sig- 
nificance where the unit is to ride a 
rough system. It might be stated 
very roughly that when the load was 
dumped from a stable full load con- 
dition and the forced ,draft fans al- 
lowed to continue to run, the follow- 
ing results in recovery existed: 

1. Zero load persisted not longer 
than 5 min, load could be resumed 
as fast as desired. 

2. Zero load persisted not longer 
than 10 min, load could be brought 
back within 30 min. 

3. Zero load persisted for 15 min, 
load could be brought back within 
45 to 60 min. 

Such matters depended to some ex- 
tent upon whether the forced draft 
fans could be shut off, with attendant 
“pop off” and loss of condensate. 
These boilers having lightweight set- 
tings and relatively large percentage 
of steel would naturally be somewhat 
different than heavier land installa- 
tions. 

Rolling Reserve 

These plants were equipped with 
only one turbine. Considered as an 
isolated unit, there was no rolling 
reserve. The entire plant itself could 
be considered as rolling reserve to a 
larger system. It was in this capacity 
that it functioned. 


Manpower 
Here again, the mission influenced 
the size of the crew. The basic func- 
tions of the crew as a fighting ma- 
chine were: 

1. To operate the plant (a highly 
specialized job). 

2. To be trained for electrical shore 
duty. 

3. To protect the ship against land 
attack to maintain guards and 
sentries 24 hrs per day. — 

4. To man four anti aircraft deck 
guns at a moment’s notice when 
needed. 


5. To be able to join other land com- 
bat units as infantry in case of 
loss of plant. 

6. To furnish deckhands trained to 
handle the ship, the ship’s equip- 
ment, its oil tenders, its service 
dory and life boats. 

7. To furnish personnel to operate 
the ship’s mess, laundry, and 
housekeeping establishments. 

8. To furnish in addition, construc- 
tion, repair and machine shop 
men, electricians, switchgear trou- 
ble shooters, fire fighting, degaus- 
ing and radio men. 

The crew to do all this consisted 
of 55 men and four officers. Jobs had 
to be overlapping and each man had 
to be a candidate for fill in, should a 
substantial portion of the crew be 
lost. In civil life a much smaller 
component would be permissible as 
many of these duties would not exist. 


Conclusions 


The Seapower was used as a sup- 
porting power unit over a relatively 
short period. It generated and deliv- 
ered 4% million kwh per week or a 
total of over 71 million kwh net 
power to shore installations. Its con- 
dition remained excellent and its per- 
formance high. 

Its most provocative idea for fu- 
ture design seems to be expressed in 
the package or “group unit” engi- 
neered block of power. It had its 
limitations as well as its good points. 
They were a part of those compro- 
mises and expediences necessary to 
get there with what was necessary 
in time to win the war. 





Davis Dam and 


Power Plant 


BUREAU OF RECLAMATION, Kingman, 
Ariz., will award contract soon for 
construction of Davis dam and hy- 
droelectric power plant on Colorado 
River, at point known as Pyramid 
Canyon, about 34 miles from King- 
man and 67 miles downstream from 
Boulder Dam. Power dam will be 
earth and rock-fill type, with total 
length of crest, including concrete 
spillway structure, of 1600 ft; crest 
will be 188 ft above river bed, with 
reservoir to be constructed providing 
about 1,940,000 acre-ft. Power station 
will be located on Arizona bank of 
Colorado River; water will be de- 
livered through five 22-ft dia pen- 
stocks connecting with forebay. Sta- 
tion will be equipped with five 45,000- 
kw generating units, operated by 
same number of hydraulic turbines, 
each of 62,200 hp rating. A 230-kv 
switchboard will be located on site 
near generating station, and will fur- 
nish service for an extensive trans- 
mission system throughout this sec- 
tion of Arizona and Nevada, esti- 
mated to cost about $30,000,000, with 
power substations and distribution 
lines. Dam structure and hydroelec- 
tric power station are reported to cost 
approximately $47,000,000. Project is 
scheduled for completion in spring of 
1949. 
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Howto Prime Centrifugal Pumps: 


by Koy Csthes Application Engineer, Worthington Pump and Machinery Corp. 


HERE are on the market centrif- 

ugal pumps with various designs 
of priming equipment incorporated to 
give a self-contained unit. Some of 
these have automatic priming devices, 
fundamentally attachments to the 
pump, which become inactive after 
the priming is accomplished. Other 
units, which should be classified as 
self-priming pumps, incorporate in 
the design of the centrifugal pump 
some hydraulic device so it can func- 
tion as a wet vacuum pump during 
the priming period. For stationary 
use, the automatically primed type is 
favored as it is more efficient; the 
self-priming designs are usually more 
compact and favored for portable or 
semi-portable use. 


Self Priming Units 

In self priming units the pump de- 
sign incorporates a chamber or other 
device, so entrapped water is re- 
circulated and, by means of an ejector 
action, air can be removed from the 
suction waterways and discharged 
_into the discharge line. Where the 
presence of air in the discharge line 
is objectionable, the automatically 
primed type of unit would be pre- 
ferred. Those special designs will not 
be included in this discussion which 
covers priming methods and systems 
applicable to conventionally designed 
centrifugal pumps. Anyone interested 


* All rights of re-publication reserved by 
the author. 3 


This is the concluding article in this 
valuable series by Mr. Carter. Part I 
which appeared in the March issue, dis- 
cussed manual priming and various vacuum- 
producing devices for ype Part II 
(April) described central priming systems 
y se various types of automatic priming 
evices. 


Part III... Automatically and self-primed units . . . Units 
with direct connected vacuum pumps... Units with sep- 


_arately driven vacuum pumps... Systems without vent 


valves ... Systems for sewage pumps... Time required 


‘for priming ... Why relief valves are used ... System for 


air charged waters . . . System for Diesel engine driven 
unit ... System for gasoline engine driven unit... Priming 
of steam turbine driven units ... Controls to prevent opera- 
tion if not primed ... Priming systems must suit application 
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in the portable type of self priming 
pump will find considerable has been 
published on this type. 

One interesting combination of a 
priming tank and ejector action to 
make a regular centrifugal pump in 
effect a self priming unit is illustrated 
in Fig. 1. This consists of a regular 
centrifugal pump with a priming tank 
smaller than would be required if a 


Fig. 1. Section of a self-priming pumping unit using small priming tank 
(Barret Haentjens Co.) 


priming tank was used alone. For 
proper functioning there must be a 
check valve in the suction line, none 
in the discharge line, the discharge 
line must be vertical, and the volume 
of the vertical discharge pipe must 
equal the volume of the priming tank 
and the suction piping to the check 
valve. When first installed, the pump, 
the priming tank, the suction line 


Fig. 2. Automatically primed pump with direct connected vacuum pump (Worthington Pump and Machinery Corp.) 
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Fig. 3. Automatically primed pump with direct connected vacuum pump (Worthington 
Pump and Machinery Corp.) 


back to the check valve and the dis- 
charge pipe up to the same level as 
the top of the priming tank are filled 
with water. Two electrodes are in- 
stalled in the tank and incorporated 
in the control of the motor so that 
the unit cannot start unless the wa- 
ter covers the top electrode and so it 
stops if the water falls below the 
lower electrode. 

Starting the pump causes water to 
be drawn from the priming tank and 
the suction line between the pump 
and the check valve creating a 
vacuum and causing air to be drawn 
through the check valve from the 
balance of the suction line. At the 
same time the stream of water leav- 
ing the drain nozzle traps air of A 
and carries it into the pump which 
discharges it with the water. When 
the water in the priming tank:-is-all 
pumped out the lower electrode is 
uncovered and the control stops the 
pump. The suction line check valve 
closes and water from the discharge 
flows back through the pump forcing 
the air in the priming tank (and_suc- 
tion line up to the check valve) 
through the vent pipe and its check 
valve into the discharge pipe until the 
upper electrode is again submerged. 
The pump starts again, and more air 
is drawn from the suction line be- 
yond the check valve. When the suc- 
tion line has become sufficiently 
evacuated,and water partly fills the 
horizontal run as illustrated in Fig- 
ure 1, the water forms a wall at B 
which aids’ in carrying air into the 
pump. As. the horizontal run of suc- 
tion pipe fills, the flow of water 
through the pump increases until nor- 
mal capacity is reached. The flow of 
water past C draws the air from the 
priming tank until it is again filled 


with water. After the prime has been 
established and_ all air exhausted 
from the priming tank, the priming 
tank becomes inactive. This device 
permits priming of a system having 
a larger volume in the suction line 
with a small volume priming tank. 
The number of cycles necessary to 
prime the system depends upon the 
volume to be evacuated. 

The same manufacturer also makes 
a separate primer to operate on the 
same principle for use with regular 
centrifugal pumps. 

Automatically Primed Units 

In the past decade a large number 
of automatically controlled priming 
systems have been developed for at- 
tachment to centrifugal pumps. A 


pump equipped with such a device is 
called an automatically primed pump. 

For most automatically primed 
motor-driven pumps, a rotary wet 
vacuum pump, either direct connected 
or driven by a separate motor, is 
utilized. With the direct connected 
vacuum pump type, the controls, 
which function when the centrifugal 
pump is primed, open the vacuum 
pump suction line to atmosphere so 
that it operates unloaded. With the 
separately driven vacuum pump, the 
controls, which function when the 
centrifugal pump is primed, stop the 
vacuum pump. 


Unit with Direct Connected Vacuum Pump 

A typical unit is shown in Fig. 2 
with the centrifugal pump mounted 
on one end of the motor and the 
vacuum pump mounted on the oppo- 
site end thus running all the time. 
The suction of the vacuum pump is 
connected both .to the vent on the 
suction of the centrifugal pump and 
to a pressure operated valve which 
is closed when the centrifugal pump 
is not generating pressure. 

When the unit is started, the vacu- 
um pump exhausts the air from the 
centrifugal pump and its suction line 
until it is primed. When the cen- 
trifugal pump becomes primed, it 
generates pressure and the pressure 
operated valve opens, allowing out- 
side air to flow into the suction of 
the vacuum pump. The branch to the 
centrifugal pump suction vent has a | 
check valve to prevent back flow of 
air when this occurs as well as a 
strainer to prevent dirt or foreign 
material, being carried over to the 
vacuum pump. The connection from 
the discharge waterways of the cen- 
trifugal pump to the pressure valve 
is also branched and connected into 
the vacuum pump suction line through 
an orifice to provide a small flow of 
sealing water for the vacuum pump. 
A check valve is also required in this 
line ahead of the branch. 





Fig. 4. Automatically primed pump with separately driven vacuum pump (Worthington © 
Pump and Machinery Corp.) 
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Fig. 5.. Priming system without vent valves using elevated tank with maintained water 
level 


Another hook-up utilizes a float 
valve on the vent on the suction of 
the centrifugal pump. In the partic- 
ular hook-up referred to, the vacuum 
line has a relief valve set to open on 
high vacuum, so the vacuum pump 
would not be required to pull against 
a closed suction. It also incorporates 
a sealing liquid reservoir. A unit of 
this type is shown in Fig. 3. 

Other hook-ups are also feasible 
such as (1) float actuated valve which 
shuts off the vent of the pump from 
the vacuum pump and opens the suc- 
tion line of the vacuum pump to at- 
mosphere ‘and (2) a pressure switch 


controlling a solenoid valve in the 
vent pipe either with a vacuum re- 
lief valve or with the solenoid valve 
being of a three way type. 


Unit with Separately Driven Vacuum Pump 


An automatically primed pump us- 
ing a separate motor driven vacuum 
pump is usually electrically con- 
nected so both the main pump motor 
and the vacuum pump motor start at 
the same time. The suction of the 
vacuum pump is connected to vents 
on the high point of the suction wa- 
ter ways of the main pump and evau- 
ates air until the pump is primed. 
When the pump is primed, it develops 
pressure and a pressure switch in the 
circuit of the motor of the vacuum 
pump opens to stop the vacuum pump. 
A check valve is necessary in the line 
from the vacuum pump to the suc- 
tion vent connection to prevent back 
flow of air when the vacuum pump 
_ is idle. Sealing water is usuall pro- 
vided from a reservoir in the base. 

With this and some other automatic 
priming ‘systems, it is necessary for 
* the centrifugal pump to run empty 
during the time required for priming. 
This. is feasible if the clearance be- 
tween the rings is ample and the size 
of the vacuum pump is sufficient to 
prime the centrifugal pump in less 
than two minutes. In normal service 
there is generally some water trapped 
in the volute of the centrifugal pump 
which aids in lubricating the rings 
during the priming period. A unit 


with this type of priming is illus- 
trated in Fig. 4. 


Systems Without Vent Valves 

When a pump is primed from the 
suction side it is possible to have the 
vent piping to the vacuum producer 
in the form of an inverted loop of 
sufficient height so the water or liquid 
being pumped will not be carried 
over into the vacuum producer. The- 
oretically it would appear that a loop 
34 ft above the water level would be 


correct for water: However, with any 
leakage, air bubbles through the wa- 
ter will lower the net density of the 
column and a loop extending 50 ft 
or more above the water level will 
be necessary to prevent liquid being 
carried over if the vacuum produced 
is high. Generally, a system incor- 
porating such a high loop is hard to 
accommodate in a station and auto- 
matic vent valves and other devices 
can be used more advantageously. 

There are some systems in use in 
which risers without vent valves are 
used and the vacuum producer is 
controlled by a vacuum device so the 
water level in the risers is kept within 
a range which corresponds to the 
vacuum range. If there is consider- 
able variation in the suction level the 
height of the riser has to be enough 
to match the water level in the riser 
resulting from the maximum suc- 
tion water level and the maximum 
vacuum. Naturally the minimum 
vacuum must produce a water level 
in the riser slightly above the pump 
with the minimum water level in the 
suction supply. 

Another system which does not in- 
volve the use of a vent valve is illus- 
trated in Fig. 5. This system can be 
used also as a central priming sys- 
tem to serve pumps taking their suc- 
tion from the same source. 
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Fig. 6. Priming system without vent valves using riser with maintained water level 
(DeLaval Steam Turbine Co.) 
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Fig. 7. An air separating chamber for 4 to 
12 in. suction lines (Valve and Primer Corp.) 


Systems for Sewage Pump 

A pump handling sewage or sim- 
ilar liquids containing stringy mate- 
rial can be equipped with automatic 
priming, however, a special type must 
be used. One system, illustrated in 
Fig. 6 for this service uses a tee on 
the suction line immediately adjacent 
to the pump suction nipple with a 
vertical riser mounted on the top out- 
let of the tee. This riser is blanked 
at the top thus forming a small tank. 
In the tank two electrodes are lo- 
cated at different levels. The top of 
the tank is vented through a solenoid 
valve to a vacuum system. This sol- 
enoid valve is electrically controlled 
so that it closes when the liquid level 
reaches the top electrode and open if 
the liquid level falls below the level 
of the lower electrode. A third elec- 
trode installed at a still lower level 
but slightly above the pump suction 
is used to control the pump motor so 
it will stop if the level falls to the 
point where this third electrode is 
uncovered. 

The automatic priming system de- 
scribed above and illustrated in Fig. 
4, using a separate motor drive 
vacuum pump controlled by a pres- 
sure switch actuated by discharge 
pressure, has also been successfully 
used on sewage pumps by incorporat- 
ing an inverted vertical loop in the 
vacuum pump suction line. This pre- 
vents the sewage being carried over 
into the vacuum pump because the 
vacuum pump shuts down before the 
liquid reaches the top of the loop. 


Time Required for Priming 
The time required to prime a pump 
with a vacuum producing device is 
dependent upon (1) the total volume 
to be exhausted (2) the initial and 


final vacuum, and (3) the capacity 
of the vacuum producer over the 
range of vacuums that will result in 
the priming cycle. The actual calcu- 
lations to determine the time neces- 
sary to prime a pump are involved. 
To permit close approximations, jet 
primers are usually rated in net ca- 
pacity for various lifts so it is simply 
necessary to divide the volume to be 
exhausted by the rating to get the 
approximate priming time. Unless 
such a simplified method of calculat- 
ing the required time is available, 
the selection of the size of primer 
would be best left to the vendor of 
the equipment. 

Central automatic priming systems 
are usually rated for the total vol- 
ume to be kept primed. The time 
required initially to prime any one 
unit served by the system is not usu- 
ally considered, as the basic function 
of the system is to keep the pumps 
primed at all times ready to operate. 

Why Relief Valves are Used 

The power required by a vacuum 
pump increases with the vacuum. 
Should the vacuum pump be allowed 
to operate uncontrolled after the vent 
valves had closed it would continue 
to exhaust air from the piping and 
vacuum tank, if used, until it had 
established the maximum vacuum it 
could produce with a resulting in- 


creased load on the driver. To avoid 
this, most priming systems of an 
automatic. or semi-automatic type 
using power driven vacuum pumps 
have a relief valve installed in the 
suction line of the vacuum pump. - 
These are adjusted to admit air to 
the line if the vacuum exceeds a 
value above that needed for priming. 
System for Air Charged Waters _ 

Some waters, especially from wells, 
have considerable dissolved gas which 
is liberated when it is attempted to 
handle with a suction lift. In such 
installations an air separating tank 
(also called by some a priming tank 
and by others an air eliminator) 
should be used in the suction line. 
One type using a float operated vent 
valve to permit the withdrawal of 
the air or gas is shown in Fig. 7. 
Another arrangement, quite common, 
uses a float valve mounted on the 
side of the tank controlling directly 
the starting and stopping of the 
vacuum pump. With this arrange- 
ment there is danger of frequent re- 
peated starting and stopping of the 
vacuum pump unless the air separat- 
ing tank is relatively large and the 
capacity of the vacuum pump is only 
a little larger than the amount of air 
to be evacuated. 

When sand is also present in the 
water the air separating tank can be 





Fig. 8. Installation with automatic priming equipment utilizing combined air separating 
and sand chamber (DeLaval Steam Turbine Co.) 
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made so that it functions also as 
a sand trap as illustrated in Fig. 8 
and 9. 

System for Diesel Engine Driven Unit 

With any centrifugal pump on a 
system in which there is danger of 
air leakage in the suction line, auto- 
matic priming is desirable. In case 
of a diesel engine driven unit, an 
automatic priming system using mo- 
tor driven pumps would be desirable 
if a reliable source of electric power 
was available in the station. An aux- 
iliary gasoline engine driven vacuum 
pump for emergency use might be 
desirable in case of electric power 
failure. 

If a reliable source of electric 
power is not available, a direct con- 
nected wet vacuum pump with con- 
trols as used for similar motor driven 
automatically primed units is very 
satisfactory. Figure 10 shows such a 
unit. 
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Fig. 10. Series pump with attached vacuum pump and controls to 
keep unit oe when in operation (Worthington Pump and 
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Fig. 9. Drawing of installation shown in Fig. 8 (DeLaval Steam Turbine Co.) 


System for Gasoline Engine Driven Unit 

The choice of the priming device 
for a gasoline engine driven centrif- 
ugal pump would depend upon the 
size of the pump, upon the required 
frequency of priming and upon 
whether the unit is of a portable 
or a permanent type. Most portable 
gasoline engine driven pumps are for 
relatively low heads and small ca- 
pacities such as units used for pump- 
ing out excavations and ditches. For 
this service self-priming pumps of 
various types are most satisfactory 
and are preferred to regular centrif- 
ugal pumps. 

Some relatively small capacity 
high head portable gasoline engine 
driven pumps, notably units made for 
auxiliary fire pump service," utilize 
the vacuum existing in the intake 
manifold of a gasoline engine as a 
means of priming or keeping the 
pump primed. .The rate at which the 








Fig. 11. 
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Gasoline engine driven pump with belt driven priming 
pump using tight and loose pulley (Worthington Pump and 
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air can be drawn from the pump is 
relatively low, so that many such 
units use foot valves and are initially 
primed by filling the pump through 
a funnel or by means of a hand 
primer. If the vacuum in the mani- 
fold is utilized, provision has to be 
made so water will not be drawn 
over into the manifold. 

For larger volume low head port- 
able units a good provision for prim- 
ing is a wet vacuum pump belted to 
the main shaft with a tight and loose 
pulley so that it can be stopped when 
the pump is primed as illustrated in 
Fig. 11. 

For permanent installations, a sep- 
arate wet vacuum pump driven by a 
small gasoline engine is generally 
preferred. 

Priming of Steam Turbine Driven Units 

With a steam turbine driven pump, 
the most logical means of priming is 

(Continued on page 118) 
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ERTAIN BASIC practices in the 
usage of bolting for pipe flanges 
and pressure vessels have developed 
over some 20 yr, concurrently with 
the formulation on a national basis 


of dimensional standards, material 
’ specifications, and codes for piping. 
For reasons explained later in this 
article, each application of pipe- 
flange bolting usually has to possess 
one or more distinctive features which 
are needed to suit conditions peculiar 
to making pressure-tight flanged 
joints. Provision for these features 
has been incorporated in the various 
American Standards and ASTM speci- 
fications for bolting. 

Prior to about 1925, steel flanges, 

‘fittings, and valve bodies were made 
to cast-iron patterns ofthe 125-lb or 
250-lb steam classes or to the 800-lb 
cast-iron hydraulic standard with the 
diameter of bolting increased by 
about % in. in some cases. Headed 
carbon-steel bolts of ordinary com- 
mercial quality were used until steam 
temperatures went above 600 F, be- 
yond which point the ordinary high- 
sulphur bolts were found unreliable 
and subject to brittle failure after 
prolonged exposure to temperature. 
Numerous cases were reported where 
bolt heads under stress in a flange 
snapped off when tapped lightly with 
a hammer. This led to the introduc- 
tion of heat-treated alloy-steel bolt- 
studs made without heads and-having 
threads and nuts on both ends. 

Improved results with this type of 
bolting during the early 1920’s war- 
ranted requiring heat-treated alloy- 
steel bolts or bolt-studs in the Tenta- 
tive American Standard for Steel 
Pipe Flanges and Flanged Fittings 
from the time of its first issue in 1927. 
During World War II the shortage 
of alloy steels led to the substitution 
of heat-treated carbon-steel bolts as 
an emergency measure where service 
temperatures permitted. Applications 
of both types of bolt are illustrated 
in Fig. 1. 

Some twenty years’ experience with 
alloy-steel bolt-studs in high-pressure 
and/or high temperature service, and 
with carbon-steel headed bolts under 
less severe service conditions, is re- 
flected in the requirements for flange 

*Reprinted from Fasteners, published by 


American Institute of Bolt, Nut and Rivet 
Manufacturers. 





bolting as set forth in national stand- 
ards, specifications, and codes for 
piping. Pipe-flange bolts are usually 
ordered to the following ASTM speci- 
fications for the respective purposes 
shown, these applications being pre- 
scribed in ASA dimensional standards 
and codes. 
Bolting Material Specifications 

Where anything more than a non- 
descript “hardware store” article is 
wanted, ASTM specifications should 
be used in ordering bolting material, 
whether in the form of steel stock or 
as the completed product ready for 
installation. The term “bolting mate- 
rial” as used in ASTM specifications 
embraces steel stock in the form of 
rolled, forged, or cold-drawn bars, 
and completed items such as bolts, 
screws, studs, bolt-studs, and nuts 
and washers. The following specifi- 
cations are in use: 

Hot-rolled Carbon-steel Bars: 
(Screw Stock) Commercial-quality 
bolting material may be ordered as 





Grade 1120 of ASTM Tentative Speci- 
fication A107-44T which corresponds 
to Grade 22 of Standard Specification 
A107-42. This is a low-carbon (0.18 
to 0.23 per cent) open-hearth steel 
which may be used in the as-rolled 
condition, or after cold drawing. The 
medium-sulphur content (0.08 to 0.13 
per cent) gives the material free- 
machining properties suited to thread- 
ing. Sulphurized nut stock of both 
bessemer and open-hearth steel of 
commercial quality suitable for use 
with Grade 1120 bolts also may be 
ordered to A107. The chemical com- 
positions and physical properties of 
carbon-steel bolting are given in 
Table I. Since A107 is a material 
specification only and does not con- 
tain requirements for the dimensions 
and threading of manufactured bolts 
and nuts, these features should be 
covered where needed by reference 
to the corresponding American Stand- 
ards as mentioned later in this ar- 
ticle. 
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Fig. 1. Combination condensate and boiler feed pump before piping was covered 
Vertical pipes at left and center are 250-psi condensate lines with 250-lb American 
standard cast iron flanges and carbon steel machine bolts with square heads~and hex 
nuts. Vertical pipe at right is a 1200-psi boiler feed line with 900-lb American standard 
steel flanges and alloy steel bolts with two hex nuts. Stud bolts for pump casing joints 
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Table I. Chemical composition and physical properties of carbon and alloy steel bolting material 





Chemical composition, per cent 


Physical properties, minimum 





ASTM 


Description* 
designation 


Carbon 


Phos- 


phorous Sulphur 


Manganese 


tion 


Elongation| Reduc-| 
Yield point, in 2 in., 
-” % ” \area,% 





Bolts, carbon steel ° 
Hot rolled OH, grade 22 
Hot rolled OH, grade 1120 
Heat treated OH or EF 


Bolts, alloy steel** 
Class A—OH, EF, or C 
B—OH, EF, or C 
“  C—OH, EF, orC 


Nuts, carbon and alloy steel 
Bessemer sulphurized stock 
Open hearth sulphurized stock 
Class O—AB, OH, or EF 

1—OH or EF 
2—OH or EF 
2H—OH or EF 
3—OH or EF 
4—OH or EF 


A107-42 
A107-44T 
A261-44T 


A96-44 
A96-44 
A96-44 


A107 
A107 
A194 
A194 
A194 
A194 
A194 
A194 


Sesssess 





0.15-0.25 


0.06 max |0.075-0.15 
0.045 max 0.08-0.13 
0.04 max |0.05 max 


0.60-0.90 
0.60-0.90 
1.00 max 


0.045 max|0.05 max 
0.045 max,0.05 max 
0.045 max,0.05 max 


0.075-0.15 
0.075-0.15 
0.15 max 
0.05 max 
0.05 max 
0.05 max 
0.05 max 
0.05 max 


0.50-1.00 
0.40-0.90 


0.50 max 


0.50-0.95 |0.04 max 0.15 min 

















66,000* 
0.15 min} 100,000 


95,000 
105,000 
125,000 


4.0-6.0 


36,000° 
75,000 


190-250 
210-270 
260-320 


70,000 
80,000 
105,000 


120° 
120° 
160° 
248-352° 
248-352° 
248-352° 


Chro- 


mium 


Molyb- 
denum 
0.40-0.60° 

0.20 min 


Tungsten 
0.75-1.25° 

















*Definition of symbols: AB = acid bessemer; OH = open hearth; EF = electric furnace; C = crucible. 
**For properties of A193 bolting see ASTM specification. It is proposed to incorporate classes A, B, and C of A96 
into A193 under the serial designations BA, BB, and BC. 

Note a: Estimated average value instead of minimum. 
b: Estimated value. : 

c: Values in the as finished condition. See A194 for values after stress relieving, and for corresponding Rock- 

well hardnesses. 

d: Recommend values; also that the carbon ranges shall be 0.10 per cent. 

e: Either molybdenum or tungsten may be used, if desired. 


Heat-treated Carbon-steel Bolting: 
Heat-treated carbon-steel bolting ma- 
terial 2 in. and under in diameter 
may be ordered to ASTM Tentative 
Specification A261-44T. This is a me- 
dium carbon open-hearth or electric- 
furnace steel which has relatively 
high physical properties when heat 
treated. Headed bolts shall have 
semi-finished hexagonal heads or 
rough square heads in accordance 
with the regular or heavy series, as 
required, of ASA B18.2-1941. Unless 
otherwise specified the American 
Standard heavy hexagon series shall 
be used in accordance with usual pip- 
ing practice. Bolts, studs, and bolt- 
studs shall be equipped with nuts 
conforming to ASTM A194. Threads 
and thread fit shall conform to the 


Fig. 2. 


American Standard Screw Threads 
for High-strength Bolting, ASA B1.4 
(see section on “Dimensional Stand- 
ards for Threads” later in this ar- 
ticle), in which sizes 1 in. and smaller 
in diameter have the Coarse-thread 
Series, and 1% in. and larger the 
8-pitch-thread Series. 

Alloy-steel Bolting: At one time 
alloy-steel bolting material for pres- 
sure vessels, valves, flanges, and fit- 
tings for high-pressure and/or high- 
temperature service was bought to 
ASTM Specification A96 which cov- 
ered three different strengths of ma- 
terial designated as Classes A, B, and 
C, see Table I. Nickel, chromium- 
nickel, chromium-vanadium, chromi- 
um-manganese, or any other types of 
alloy steel approved by the purchaser 


could be submitted under A96. For 
convenience these several types of 
steels were sometimes designated by 
their SAE or AISI composition num- 
bers, some of the commonly used 
compositions being 2340, 3135, 3140, 
or 4140 depending on the expected 
operating temperatures. Physical 
properties conforming to any speci- 
fied one of the three classes usually 
could be obtained from any one of 
the materials contemplated merely by 
adjusting the heat treatment to suit. 

Later on the need for greater care 
in the selection of materials to suit 
some particular condition of high- 
temperature service led to the adop- 
tion by the ASTM of another speci- 
fication, A193, which contains indi- 
vidual requirements for the chemical 


Relative proportions of American standard nuts as given in Table II. Left pair, 1% in.: center pair, 7% in., right pair, 5% in. 


nominal bolt size. Heavy series nut is left one of each pait 
Table II. Relative proportions of American standard heavy and regular series of hexagonal nuts. 
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composition and physical properties 
of each of several types of ferritic 
steel, and one austenitic steel (18-8). 
By the year 1945, however, the ad- 
vantages of combining A96 and A193 
into a single specification became ap- 
parent and it was decided to drop 
A96 and incorporate its three classes 
into A193 as additional grades desig- 
nated as BA, BB, and BC. These 
grades have distinct physical proper- 
ties and draw temperatures, but no 


chemical requirements beyond what ° | : 


existed in A96. Owing to the variety 


of compositions and physical proper-. 


ties offered in A193, space limitations 
preclude their reproduction here and 
it is suggested that those not already 
familiar with this specification refer 
to the book of ASTM Standards for 
1944, Part I, Metals. 

There are advantages in retaining 
the distinctive features of both A96 
and A193 even when consolidated into 
one specification. Where service con- 
ditions permit, it may be convenient 
to specify what constitutes acceptable 
physical properties by mentioning 
Grade A, B or C without attempting 
to define the full chemistry. Under 
these circumstances the vendor is free 
to furnish what he has available 
without needless calling back and 
forth as would be the case if a spe- 
cific composition were asked for 
which he did not have. On the other 
hand, where service conditions re- 
quire a specific steel, this can be de- 
fined by using one of the numbered 
identification symbols of A193 and no 
substitution would be permitted with- 
out further consultation. 

Requirements for: dimensions and 
threading in both A96 and A193 are 
similar to those previously stated for 
heat-treated carbon-steel bolting. 

Carbon- and Alloy-steel Nuts: Sev- 
eral classes of nuts made of carbon 
or alloy steels and suitable for use 
with the different varieties of bolts 
already mentioned are provided in 
ASTM Specification A194, see Table I. 
Classes 1, 2, and 2H are carbon steels, 
while Classes 3 and 4 are alloy steels. 
Other types of alloy steel with their 
appropriate heat treatments may be 
submitted ‘under this specification if 
approved by purchaser. Where alloy 
nuts are used with bolts of the same 
chemical composition, it is advisable 
to have the nuts differ in hardness 
from the bolts in order to reduce the 
tendency for galling or seizing of the 
threads which would make it difficult 
to take a joint apart without destroy- 
ing the bolts. 

Class 0 nuts shall be made by the 
hot-forged or cold processes, or ma- 
chined from hot-rolled or cold-drawn 
hexagonal bars. Classes 1, 2, 2H, 3 
and 4 nuts shall be made by the hot- 
forged or cold processes, or machined 
from hot-forged or hot-rolled hex- 
agonal bars. Classes 2H, 3 and 4 shall 
be heat-treated to meet the required 
physical properties. Heat-treated nuts 
shall be quenched and drawn at a 
temperature at least 100 F above the 


Fig. 3. Enlarged drawing showing relation of Classes 2, 3 and 7 fits. with neutral zone 
or clearance provided in class 7 fit 


service temperature, but in no case 
less than 850 F for Classes 2H and 3, 
and not less than 1100 F for Class 4 
nuts. : 

Class 0 nuts are for service under 
the least exacting conditions,, Classes 
3 and 4 for service under the most 
severe conditions, and Classes 1, 2 
and 2H for conditions between these 
extremes. The steel shall be made 
by one or more of the following proc- 
esses: open-héarth, electric-furnace, 
or bessemer. All nuts, except Class 0, 
made by the cold process shall be 
heated in the process of manufacture 
to a temperature of at least 1000 F 
before tapping. Nuts made by the hot 
process or machined from hot-forged 
or hot-rolled hexagonal bars need not 
be subjected to this stress relieving. 

All classes of nuts except Class 0 
shall be capable of meeting the fol- 
lowing drift test: A conical mandrel, 
part of which has a diameter equal 
to the nominal nut size, shall be 
forced through the tapped hole to the 
nominal nut size, cold, without crack- 
ing the body of the nut. Class 0 nuts 
shall be capable of meeting the drift 
test as described above except that 
the mandrel shall have a maximum 
diameter equal to the pitch diameter 
of the thread rather than to the nomi- 
nal nut size. 

All nuts except Class 0 shall be 
capable of meeting the following 
stripping test: A nut shall be assem- 
bled on a piece of bolting material 
held in a tension testing machine so 
that a load is applied to the nut. The 
threads in the nut shall not strip 
when subjected to a stress equal to 
130,000 psi for Class 1, and 150,000 
psi for Classes 2, 2H, 3, and 4 figured 


from the mean diameter of the bolt; 
viz, the average of the root and pitch 
diameters. 

All A194 nuts shall be semi-fin- 
ished, hexagonal in shape, and in 
accordance with the dimensions of 
the Regular or Heavy Series, as re- 
quired, of the American Standard for 
Wrench-Head Bolts and Nuts and 
Wrench Openings (ASA B18.2-1941). 
Unless otherwise specified the Amer- 
ican Standard Heavy Series shall be 
used. Nuts used with alloy-steel bolts 
shall be threaded, unless otherwise 
specified in accordance with the Amer- 
ican Standard Screw Threads for 
High-strength Bolting, ASA B1.4, in 
which sizes 1 in. and smaller in 
diameter have the Coarse-thread se- 
ries, and 1% in. and larger the 
8-pitch Thread Series. 

Dimensional Standards for Bolting 

The usual practice for pipe-flange 
bolting requires bolt holes % in. 
larger in diameter tham the bolts for 
several reasons, among which the fol- 
lowing are of major importance: (1) 
Drilling pipe flanges and attaching 
them to the pipe is not a precision 
machining operation and reasonable 
leeway should be allowed for manu- 
facturing tolerances. (2) Bolts should 
slip into place by hand without hav- 
ing to force them in even though a 
considerable amount of misalignment 
exists between the mating flanges. In 
starting to make up a joint the flanges 
are not going to fair up together too 
well at best and some clearance 
should exist in order to get the bolts 
entered. (3) There should be suffi- 
cient clearance within the bolt hole 
to prevent pinching or shearing the 
bolt if the flanges tend to dish while 
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the joint is being made up; likewise 
if the flanges assume an angle with 
respect to one another owing to a 
bending moment in the line. 

The above mentioned need for hav- 
ing the bolt holes % in. larger in 
diameter than the bolts requires in 
turn that bolt heads and nuts be of 
ample size to span the bolt holes and 
still have a generous bearing surface 
against the flange face. A further 
reason for using heavy bolt heads and 
nuts is to provide the secure wrench 
grip needed for pulling bolts up as 
tightly as has to be done in making a 
pressure-tight joint. This requires 
adequate height of bolt head or nut 
as well as width across the flats. 
Hence, before the advent of the pres- 
ent American Standard for Wrench- 
head Bolts and Nuts and Wrench 
Openings, ASA B18.2, it was common 
practice in the piping trade to order 
bolts and nuts to US Standard rather 
than to Manufacturer’s Standard di- 
mensions. This need was recognized 
in formulating an American standard 
by providing the Heavy Series bolt 
heads and nuts for use where greater 
bearing surface is necessary owing 
to clearance between the bolt and 
hole, or where more surface is con- 
sidered essential for wrench grip. 


Dimensional Standards for Threads 


American Standard Screw Threads, 
ASA B1.1, are universally used for 
pipe flange bolts, subject to the 
choice of pitch and fit permitted 
within that standard which is tradi- 
tional in the piping trade. For the 
commercial grade of carbon-steel 
bolting, the Coarse-thread Series with 
Class 2 Fit has proved satisfactory. 
For high-strength bolting of either 
heat-treated carbon- or alloy-steel, 
however, the 8-pitch-thread Series 
with a neutral zone for clearance 
in the thread fit as provided in ASA 
B1.4 has been found necessary. 

Eight-pitch Thread Series: In sizes 
below the 1-in. nominal bolt size 
where the 8-pitch Series begins, the 
Coarse Thread series has 9 or more 
threads per inch and is satisfactory 
for the purpose. The choice of 8 
threads per inch for sizes above 1 in. 
rather than the 4 to 7 threads of the 
Coarse-thread Series is dictated by 
the need for mechanical advantage 
in pulling up the joints tight enough 
for severe service conditions. Even 
with 8 threads per inch and lubrica- 
tion it is usually necessary to use 
box wrenches with a pipe extension 
on the handle or to strike the handle 
repeatedly with a sledge. The 8-pitch 
Thread series also leaves somewhat 
more cross sectional area through the 
bolt at the root of the threads, thus 
affording greater strength through 
the weakest section of a _ highly 
stressed member. 

Thread Fit: With high-strength 
bolting for piping and pressure ves- 
sels it has been found advisable to 
have a thread fit which possesses two 
important characteristics. First, there 





should be sufficient clearance between 
the thread on the bolt and that in the 
nut to permit full interchangeability 
of parts and to allow hand-tight as- 
sembly, but at the same time the fit 


must be close enough to prevent any . 


undue feeling of looseness or loss of 
bearing strength. With bolt studs, 
hand tight assembly is particularly 
important as a means of getting the 
nuts evenly entered on both ends un- 
til they bear against the flanges 


enough to hold their proper positions — 


while being wrenched up. Second, 
the fit must permit disassembling the 
parts without seizure after a period 
of service under severe load at high 
temperature. A fit with this degree 
of clearance further facilitates both 
tightening and removing the nuts in 
that it affords space for retaining a 
lubricant which would be forced out 
of the threads if the fit were too 
tight. 

The general recognition of the fore- 
going basic characteristics needed in 
threads for high-strength bolting in 
pipe flanges and pressure vessels led 
to the formulation of the American 
War Standard for Straight Screw 
Threads for High-temperature Bolt- 
ing, ASA B1.4-1942. This standard 
fulfilled its purpose so well that it 
has been proposed to take it over 
bodily, except for a change in title, 
as the regular American Standard 
Screw Threads for High-strength 
Bolting, ASA B1.4. In these stand- 
ards the full Class 2 tolerance was 
chosen for the nuts for reasons of 
economical manufacture, both as af- 
fected by the wear limit of tools and, 
in the case of heat-treated nuts, to 
permit tapping before heat treating. 
The bolt thread is cut to a Class 3 
tolerance after providing a neutral 
zone for clearance inside the basic 
screw dimension, the tolerance being 
taken exclusively from the bolt stock 
so as to leave more clearance rather 
than producing interference with the 
nut thread. 

The foregoing combination, which 
has been found to behave better with 
high-strength bolt studs than the reg- 
ular Class 2 Fit, is designated as 
Class 7 Fit in ASA B1.4. General re- 
quirements for gaging screw threads 
with descriptions of the several 
classes of fits will be found in Amer- 
ican Standard Screw Thread Gages 
and Gaging, ASA B1.2-1941. The re- 
lation of Class 7 Fit of ASA B1.4 to 
Class 2 and Class 3 Fits of ASA B1.2 
is illustrated in Fig. 3 from which 
the following conditions are evident: 

Condition 1.—In the regular Class 
2 and 3 Fits both the “minimum” 
nut and the “maximum” screw can 
approach from opposite sides the line 
marked “basic.” With a small error 
in the thread angle or in the lead of 
the screw or nut, or with a slight 
roughness in machining the threads, 
actual interference may result or, at 
best, the available clearance may be 
too small for free assembly by hand. 

Condition 2.—With the Class 7 Fit, 


a “neutral” zone is provided between 
the mating parts by having the ‘‘max- 
imum” screw on the bolt stud set 
below the “basic” line by an amount 
corresponding to the difference be- 
tween Class 2 and Class 3 tolerances. 
Hence the “minimum” screw of the 
Class 7 Fit is the Class 2 tolerance 
below “basic,” or the Class 3 toler- 
ance below the line marked “Class 7” 
at the lower edge of the “neutral” 
zone. * 

Condition 3.—It is evident from 
Fig. 3 and Conditions 1 and 2 that 
the maximum degree of looseness 
permitted in the Class 7 Fit is identi- 
cal with the Class 2 Fit, whereas the 
“neutral” zone prevents interference 
and insures free assembly by hand. 

In the absence of special gages for 
the purpose, the neutral zone or clear- 
ance desired in the Class 7 Fit can be 
obtained by gaging the bolt threads 
with the regular Class 2 Fit “not-go” 
gage, and setting up the adjustment 
somewhat on the Class 2 Fit “go” 
gage so that the product comes to the 
desired dimension as determined by 
spot checks with pitch micrometers. 
Should the Class 7 Fit result in more 
looseness in the threads than is de- 
sired for any specific purpose, the 
author would suggest tapping the 
nuts to Class 3 rather than to Class 
2 tolerances. As Class 2 taps wear a 
bit and do not bite quite so deeply 
as when new, the nut threads tend to 
come within Class 3 tolerances any- 
way. 

Length of Bolt and Thread 

Where bolt-studs having two nuts 
are used, two alternatives for thread- 
ing exist; viz, on the ends only or 
full length. 

With headed bolts it is customary 
to thread only as much of the bolt as 
needed to accommodate variations in 
flange and facing thicknesses. Owing 
to the fact that bolts of any given 
diameter are not always used with 
flanges of the same thickness or fac- 
ing dimensions, consideration should 
be given to‘specifying both the over- 
all length of bolt and the length of 
thread required, unless the bolt is 
threaded full length. 

Standard Lengths for Bolts and 
Threads: In the American Standards 
for cast-iron flanges and fittings 
where headed bolts are used and the 
flange facings are of one general 
type, the required length of bolt is 
tabulated in the standard. With steel 
flanges and fittings, where bolt-studs 
are commonly used and several types 
of flange facings are offered, a con- 
siderable choice of lengths is required 
in any given bolt diameter to suit 
different conditions of flange thick- 
ness. Consequently most piping de- 
signers have to draw up their own 
schedules of bolt-stud dimensions to 
suit individual practice. In preparing 
such schedules consideration should 
be given to consolidating approxi- 
mately equal lengths of the same 
diameter bolting so as to reduce the 
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New Developments in Power Generation Discussed at 


Midwest Power Conference 


Potentialities of the gas turbine and atomic energy .. . 
Problems in modern power plant design . . . Civic re- 
sponsibilities of engineers ... Electrical developments 
. - - Developments in space heating and air condition- 
ing ... Hydro plants . . . Insulation problems . . . Diesel 
power... Fuels... Radar... Forecasting business trends 


HE MIDWEST POWER CON- 

FERENCE, sponsored by the IIli- 
nois Institute of Technology with the 
co-operation of the ASME, AIEE, and 
various midwestern universities, was 
held on April 3, 4 and 5 at the Palmer 
House in Chicago. This year’s meet- 
ing was the first since 1944, because 
travel restrictions made it necessary 
to cancel the meeting in 1945. 

This conference provides an oppor- 
tunity for all persons interested in the 
production, transmission, or consump- 
tion of power to meet and discuss 
their problems, free from the restric- 
tions of required membership in tech- 
nical or professional organizations. 
The academic sponsorship further- 
more permits the freest possible dis- 
cussion of technical, economic, and 
social aspects of engineering work. 

The conference this year followed 
the general pattern set in previous 
years; it comprised a number of ses- 
sions devoted to more or less special- 
ized subjects as well as several gen- 
eral sessions of interest to everybody. 
Each day there was a luncheon meet- 
ing and on Thursday, an “All En- 
gineers” dinner was the high point of 
the conference. At this dinner meet- 
ing Rear Admiral John L. Manning, 
Chief of the Bureau of Yards and 
Docks, was to have been the principal 
speaker. In his absence, Admiral 
Henry A. Taylor, presented his paper 
on the value of engineering as a na- 
tional safeguard. Lt. General Ray- 
mond A. Wheeler, Chief of Engineers, 


U. S. Army, also addressed the dinner 
meeting, his topic being “The Corps 
of Engineers in War and Peace.” 

On the whole the technical papers 
presented at the conference were of 
an educational nature rather than 
highly specialized. The purpose of 
most of the papers was to acquaint 
engineers in one branch of the field 
with development in allied branches. 
Thus, the electrical man could learn 
something of what is going on in the 
field of steam generation by attending 
the sessions on fuels and boiler prac- 
tice; conversely, the steam man could 
profit by attending some of the elec- 
trical meetings. Some of the more 
modern developments received special 
emphasis. Gas turbines, for example 
were discussed at two sessions. Atomic 
energy was discussed first at the open- 
ing general session by Philip Swain, 
Editor of Power, and at another ses- 
sion by R. R. Wisner of Stone & Web- 
ster. Mr. Wisner described many in- 
teresting details of the electromag- 
netic separation process at Oak Ridge, 
Tenn. 

Both central station and industrial 
power plant practice received detailed 
attention and there were two sessions 
on hydroelectric power. The first of 
these dealt with two broad national 
aspects of hydroelectric development, 
the St. Lawrence River projects and 
hydroelectric power development in 
the Missouri basin. 

Electrical developments were cov- 
ered in two sessions, one of which 


Fig. 1. 


View taken at the*general session 


included papers on Silicones and ro- 
tating regulators, and the other was 
devoted more specifically to trans- 
mission line problems and cable in- 
sulation. Radar was the subject of a 
demonstration and lecture at the 
luncheon on Friday. 

Other subjects discussed at the con- 
ference were developments in air con- 
ditioning, feedwater treatment, space 
heating, Diesel power, fuels and in- 
dustrial load supply. At the general 
session on Friday, a number of speak- 
ers discussed the general subject, 
“Your nation’s future, an engineering 
problem.” 

So much for the general plan of the 
conference. Attention will now be di- 
rected to a more detailed’ considera- 
tion of the more important sessions 
and technical papers. 

Growing Use of Electric Power 

Among the several papers pre- 
sented at the opening session, the 
most interesting perhaps from a prac- 
tical standpoint was one discussing 
the future requirements and trends 
in the use of electric power, presented 
by Howard P. Seelye of the Detroit 
Edison Co. Mr. Seelye’s views of fu- 
ture load growth while optimistic 
were quite moderate and based on 2 
sound knowledge of the various fac- 
tors involved. For example, while he 
expected an increase in the residential 
lighting load he felt that the actual 
increase in load would be somewhat 
offset by the higher efficiency of the 
fluorescent lamp. Increase in resi- 
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Stimulating Quotes 

“In the past, we engineers have 
been all too content to work on 
our technical developments, leav- 
ing the use to which these tech- 
nical developments are to be put 
to the laity who cannot reasonably 
be expected to understand what 
our technological age can accom- 
plish. 

“Similarly, scientists the world 
over have been accustomed to 
search and research for new facts, 
assuming no responsibility for the 
social results of their efforts. The 
atomic bomb has brought home to 
scientists the fact that they must 
accept the social responsibilities 
for their acts.” 

D. C. Prince. 


“The engineer must actively in- 
terest himself in government and 
politics, realizing that his contri- 
butions to society may be lost 
without stable government. He 
must work for good government, 
for obedience to law, and must 
apply clear thinking and cour- 
ageous action to public questions. 

“In these days when unrest is 
too prevalent to be ignored, the 
greatest need of this or any demo- 
cratic government is men and 


women in political office who 
think logically, conclude honestly, 
and act courageously.” 

A. A. Potter. 


“When purchased on a Btu 
basis, coal has an average advan- 
tage of about 4 to 1 in price over 
Diesel fuel, and an advantage of 
almost 2 to 1 in most locations 
over fuel oil. This sprecd in price 
means that a gas turbine burning 
solid fuel, with a thermal effi- 
ciency somewhere in the 20 per 
cent range, will be considerably 
more economical in operating 
costs than the Diesel engine, with 
a 34 per cent thermal efficiency, 
when the latter must burn oil 
which costs between 5 and 6 cents 
per gallon.” 

John I. Yellott. 


“Radar has immediate signifi- 
cance in the industrial world. No 
pause will mark the transition of 
radar from war to peace. Directly, 
in air and sea navigation, radar in 
its present form is eminently prac- 
tical: indirectly, it has radically 
influenced the field of radio tele- 
vision, and communications in 
general. Its effect on the entire 
field of electronics is already very 
great.” 

J. A. Hutcheson. 


Fig. 2. Ralph E. Turner, Editor, POWER PLANT ENGINEERING, E. R. Ambrose, Gas 
and Electric Service Corporation, and E. M. Mittendorf, Kramer and Mittendorf 


dential load by the increased use of 
electric cooking was also to be ex- 
pected, but here again, he pointed out, 
the increase was bound to be gradual 
because of competition from other 
fuels. 

With respect to the industrial load, 


Mr. Seelye did not expect any rapid - 


increase in load because industry has 
been electrified to a high degree inso- 
far as the use of motors is concerned, 
and in the heating field strong com- 
petition from other fuels will have 
its effect. The trend toward shorter 
working hours also will tend to coun- 
teract any rapid increase in industrial 
load growth. 
Power Plant Design 

At the joint luncheon with the 
ASME, Wednesday noon, Alf. Kolflat 
of Sargent & Lundy, spoke on ‘“Prob- 
lems in Power Plant Design.” Curi- 
ously enough, in his opinion the ma- 
jority of the tough problems that 
power men still have to solve center 
around coal handling, from car to 
stoker or pulverizer. Frozen coal im- 
poses a difficult problem and while 
various methods of unloading frozen 
coal cars have been developed, there 
is room for considerable improvement. 
Among the various systems in use for 
unloading frozen coal, Mr. Kolflat 
mentioned the rotary car dumper, use 
of steam jets, compressed air nozzles, 
a variety of screw-type devices for 
loosening coal, vibrators and finally, 
radiant heat. (See Power PLANT EN- 
GINEERING, March, 1946, page 69), Mr. 
Kolflat proposed that electrical en- 
gineers try to design a chamber using 
high frequency heating for quickly 
thawing out a mass of frozen coal. 

He said the reduction of the boiler 
safety factor during the war from 5 
to 4 was a good idea since the factor 
of 4 today is probably safer than 5 
was 20 yrs ago, because we know that 
our design figures are more exact 
now, and the need for a high factor 
of safety to cover up possible design 
errors is not as great. 

Power plant construction costs are 
estimated to be 20 to 30 per cent 
greater than they were before the 
war, but increased pressures will be 
used to lower operating costs by in- 


creasing plant efficiency. The _ in- 
crease in efficiency by advancing pres- 
sure from 400 to 800 is the same as 
from 1600 to 3200 psi, so the law of 
diminishing returns will limit the 
pressures to be used. 

Processing of Water 

Water conditioning in plants using 
high percentages of chemically treated 
make-up was discussed by Leo F. Col- 
lins, Detroit Edison Co., who stated 
that the actual processing of water 
for a given plant usually involves a 
lot of engineering and a modest 
amount of chemistry. With that idea 
in mind, he talked the language of 
the engineer rather than the chemist. 

If a water treatment system is to 
prove satisfactory it must be designed 
not only to fit the technological re- 
quirements of the plant but also the 
talent available for its operation. 
Overzealous attempts to hold first 
costs down to a minimum exaggerate 
the difficulties introduced by failure 
to consider these factors. 

Some of the expedients used to hold 
down first costs are listed by Mr. 
Collins as: 

1. Preliminary studies are omitted 
or superficially conducted. 

2. Inadequate treating capacity is 
provided. 

’ 3. Too few operating guides are 
supplied. 

4. Treating equipment is stuffed 
into the plant. 

Space Heating 

In the panel on space heating, E. M. 
Mittendorf presented T. Napier Ad- 
lam’s paper on “Radiant Heating.” 
He pointed out the well-known but 
interesting fact that the Romans used 
radiant heating two thousand years 
ago. 

Referring to a radiant heat instal- 
lation in a cathedral in England, he 
said that when the air temperature 
at a point 4 ft above the floor was 
60 F, the temperature taken at a point 
over 90 ft above was 58% F, just 1% 
degrees lower. ‘Without doubt no 
other known method: of heating could 
create these ideal conditions in such 
a high building.” 

Industrial applications of the heat 
pump were discussed in a paper by 
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Philip Sporn, E. R. Ambrose, and 
Theodore Baumeister, read by Mr. 
Ambrose. Actually the heat pump is 
a compression type refrigeration sys- 
tem, consisting of an evaporator, con- 
denser, compressor and expansion 
valve. When operated as a refriger- 
ating system in the conventional way 
it pumps heat from an enclosed space 
and rejects it at a higher temperature 
level. Since the refrigerating cycle is 
reversible, the system can be used to 
pump low temperature heat to a 
higher temperature level. To use the 
system for heating, the air to be 
heated can be blown over the con- 
denser, while the evaporator absorbs 
heat from the “cold” outside air. It 
is not universally applicable, but does 
have advantages for special applica- 
tions where a low cost fuel is avail- 
able. 
New Uses for Silicones 

Silicones, as explained by G. L. 
Moses, Westinghouse Electric Corp., 
in his paper entitled “Silicones Offer 
New Approach to Insulation Prob- 
lems,” are a new class of high poly- 
meric materials, derived from sand, 
brine, coal and oil as ultimate source 
materials. Their synthesis involves 
a number of steps and a considerable 
amount of industrial and chemical 
technology. 

Silicone polymers take several phys- 
ical forms, the first group to reach 
commercial production being liquid 
silicones. These are characterized by 
properties of low viscosity, low freez- 
ing point, unusual inertness and sta- 
bility to heat. They are being used 
as gage liquids, damping fluids and 
in various hydraulic applications. 

A transluscent silicone grease which 
looks like vaseline, but does not melt 
on exposure to heat, is used as a 
lubricant for ignition cables to reduce 
corona cutting of the insulation and 
to permit easy wiring. Other greases 
are being used for lubricating ball 
and roller bearings, and one type can 
be used at temperatures as low as 
60 F and has high temperature sta- 
bility at least equal to the best avail- 
able organic greases. 

Silicone rubber-like compounds, 
called “Silastics,”’ have been used for 
compression molding and as pastes 
for various coating purposes. 





Fig. 4. A. D. Singh and John I. Yellott 


Silicone resins are available in the 
insulating varnish type, comparable 
to organic oleo-resinous varnishes, 
and in a form corresponding to the 
organic thermosetting resins used to 
make rigid laminated insulating parts. 


Business Forecasting 

That future business estimates can 
be made with reasonable accuracy 
was indicated at the joint luncheon 
with the AIEE on Thursday, when 
D. C. Prince, General Electric Co., 
spoke on the subject “Promotional En- 
gineering.” He showed charts which 
he had prepared in 1941 predicting 
future trends in national income. He 
picked 1946 as the post war year and 
estimated a gross national product for 
this year of 110 billion dollars, at 
1940 price levels. With allowance for 
increased price and wage level brought 
about by the war-induced inflation, he 
said that this 110 billion may yet rep- 
resent very closely the 1946 gross na- 
tional product. He estimated the cor- 
rection multiplier to be about 1.4, 





Fig. 3. Speakers at the general session. Left to right: Samuel R. Harrell, L. J. Fletcher, 
F. A. Faville, A. A. Potter, Roy V. Wright, and Melvin J. Evans 


which brings the gross national prod- 
uct to 154 billion. ° 


Gas Turbines 

The opening paper in the discussion 
on gas turbines was presented by 
L. N. Rowley and B. G. A. Skrotzki, 
editorial staff of Power, in which it 
was stated that “Viewing the gas tur- 
bine as a prime mover, it seems fair 
to say that it is established as 
thermodynamically practical and that 
the mechanical problems associated 
with high efficiency, high temperature 
design can probably be solved on a 
commercial basis. If methods of burn- 
ing solid fuels directly in the gas 
circuit can be developed, the poten- 
tial field of application will be enor- 
mously widened.” 

Valuable linear relations for gas 
turbines were presented by Dr. John 
T. Rettaliata, Illinois Institute of 
Technology. These relationships sim- 
plify greatly the involved calculations 
associated with gas turbine cycles. To 
cite just one of the many relations 
presented, Dr. Rettaliata states, “For 
a given pressure ratio the isentropic 
change in enthalpy occurring during 
expansion in a turbine is a linear func- 
tion of turbine inlet temperature for 
fixed values of isentropic exponent— 
and gas constant.” 

J. R. Carlson, Westinghouse Elec- 
tric Corp., summarized the future of 
the gas turbine as follows: 

“Even though we have accepted the 
jet engine for fighter aircraft as an 
accomplished fact, it is only making 
a glamorous beginning. The future 
of the gas turbine in the aircraft in- 
dustry using both the jet engine and 
gas turbine. propellor drive is indeed 
bright. Geared gas turbine propellor 
drives of 5000, 7500 or even 10,000 hp 

(Continued on page 120) 
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Electromagnetic Processes 
of the Atomic Bomb Project 
By RR Winer 


Assistant Chief Electrical Engineer 
Stone and Webster Engineering Corporation 
Boston, Mass. 








T= article is confined to that por- 
tion of the atomic bomb program 
designed, constructed and placed in 
preliminary operation by Stone & 
Webster Engineering . Corporation, 
namely, the Electromagnetic Process 


for the separation of the U-235 iso- 
tope of uranium and the general utili- 
ties and housing development for the 
town of Oak Ridge, Tennessee. 

The electromagnetic process is basi- 


cally the mass spectrograph method, 








AS DESCRIBED in other articles that have appeared in this section on 
“Atomics,” the two principal methods used in the separation of U-235 
from natural uranium in the atomic bomb project, were the electro- 
magnetic method and the gaseous diffusion method. Both of these 
methods have been described in these other articles. Of the two, the 
electromagnetic method, fundamentally, was the simplest and, as it 
developed, despite the almost insuperable difficulties of designing 
and constructing the equipment needed for its operation, it was the 
first method whereby suitable quantities of the usable product were 
produced. For nearly a year the electromagnetic plant was the only 
plant in production of U-235. Because this method of separation was 
so important and because its development involved engineering prob- 
lems of such tremendous magnitude, the details of the construction 
and operation of the actual plant as disclosed here by Mr. Wisner 
will be found of unusual interest. As the author explains his discus- 
sion i$ confined to the electromagnetic process designed, constructed 
and placed in preliminary operation by Stone & Webster Engineering 
Corporation. The discussion presented here was given as a paper at 
the Midwest Power Conference in Chicago on April 5. The engineer- 
ing aspects of the design and operation of this plant will be of par- 
ticular interest to engineers. Before this plant was built, the largest 
magnet in existence was the 184-in. cyclotron magnet at Berkeley. In 
the construction of the Oak Ridge plant, they had to produce electro- 
magnets nearly one hundred times as large, and they did. 





and in principle is rather simple. A 
suitable compound of uranium is first 
vaporized, then it is ionized or elec- 
trified by passing through an electric 
arc. Then the electrified atoms are 
given a forward acceleration by pass- 
ing through electric fields having an 
increase in potential. The electrified 
and accelerated atoms are moving at 
high speed in a strong magnetic field 
which causes them to travel in a cir- 
cular path, the diameter of the path 
is a function of the mass of the atoms, 
thus the lighter U-235 atom travels 
on a smaller diameter than the heav- 
ier U-238 atom. At the proper point 
in these circles separate containers 


_are placed to receive the U-235 and 


U-238 atoms respectively. In the nat- 
ural state U-235 occurs with U-238 
in the ratio of one part to 140 parts. 
Therefore, to make the desired sep- 
aration on a commercial scale re- 
quired the construction of a mammoth 
industrial plant. 

Some idea of the magnitude of this 
development may be gained from the 
statement that the work supervised or 
done directly by Stone & Webster's 
own forces has a value of $427,000,000, 
including the purchase of equipment 
for the plant and construction of most 
of the City of Oak Ridge, which had 
a peak population of about 75,000, 
also that the manufacturing plant con- 
sists of about 175 buildings having a 
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total working floor area of about 4,- 
500,000 sq ft. Plant design and con- 
struction, and to some extent even the 
housing, was accomplished under the 
handicaps of a remarkably successful 
secrecy control. 

This control made it necessary to 
set up an independent engineering or- 
ganization with representation at sev- 
eral locations to cover direct contact 
with the physicists, chemists, opera- 
tors, and construction at the job site, 
with only a selected few having 
knowledge of what was to be accom- 
plished. Upon these few was placed 
the responsibility of coordinating the 
parceled-out portions of the work. 
Many thousands of drawings had to 
be provided so that the workmen in 
the field and in the factories could 
produce the component parts and sub- 
assemblies without gaining a clue as 
to the end product. In spite of se- 
curity restrictions and shortages of 
material and manpower, and because 
of the marvelous patriotic coopera- 
tion of practically every conceivable 
type of personnel and industry, there 
was completed within a three year pe- 
riod, a program of development and 
production, that in peacetime, would 
easily require 10 to 15 years. 

The urgency was so great that 
small scale laboratory developments 
were expanded directly into a gigan- 
tic production unit which had to be 
operable by personnel secured from 
all walks of life and with no previous 
training. Actually the electromag- 
netic plant was the first unit to pro- 
duce suitable quantities of the usable 
product, and for nearly a year was 
the only plant in production. 

It is not possible for me to present 
a complete outline of all the interest- 
ing phases of this project and its early 
operation but I will cover a few of 
what to me are the most outstanding 
or unusual features and trust that 
such treatment will prove interesting 
to you. 

In order to maintain some sem- 
blance of coherence for this discus- 
sion, it is my plan to follow the three 
main groups just mentioned with a 
brief description of some of the com- 
ponents and to add some interesting 
points by outlining a few of our op- 
erating and design difficulties. Con- 
sidering the many thousands of items 
that functioned satisfactorily our 
troubles were few indeed. 


Electric Power Supply 


First, I will briefly cover the elec- 
tric power supply system. 

Due to security reasons all that can 
be said at this time of the loads in 
the electromagnetic process buildings 
is that they were of such a nature that 
individual three-phase 154- kv trans- 
formers were required for each unit 
of the plant. The largest single units 
of load were 8400 hp, 13.8 kv, 3- 
phase synchronous motors which were 
started across the line. 

Due to the tremendous pressure for 
speed of accomplishment and the war- 


time shortages of critical materials 
and equipment, the electrical power 
supply system was made as simple 
and at the same time as reliable as 
possible. The project consisted of two 
major parts, namely the original proj- 
ect known as the Y-12 Area and the 
expanded program known as the Y-12 
Extension Area. The Y-12 Area was 
supplied over two 154-kv wood pole 
transmission lines of the TVA system 
to a switching station and substation 
having a single 154-kv bus using wood 
pole and wood frame substation struc- 
tures. From this substation power 
was supplied to the Townsite through 
suitable transformers, and to the in- 
dividual process ‘buildings over 154- 
kv wood pole lines connected directly 
to suitable transformers, the secon- 
daries of which were connected to 
single bus metalclad switchgear and 
unit-substations. Carrier pilot wire 
and distance type relay protection 
were also provided. For the Y-12 Ex- 
tension area a second 154-kv single 
bus wood pole structure switching 
station was constructed, which was 
supplied by a third 154-kv TVA line 
and a wood pole tie line to the origi- 
nal substation. This switching station 
supplied the additional process build- 
ings in a manner similar to that de- 
scribed above for the original area. 
Disconnecting switches between pairs 
of lines were provided to facilitate oil 
circuit breaker maintenance. All this 
was expected to give and virtually did 
give 100 per cent continuity of serv- 
ice in a very high annual load factor 
basis. Certainly it could not have 
been simpler and time proved such 
simplicity to be the essence of re- 
liability. 

The wood pole and frame construc- 
tion with grounded static wires proved 
to be impervious to lightning. I have 
a keen recollection of watching, with 
considerable apprehension, a terrific 
lightning storm one summer after- 
noon right in our midst and this 
power supply system rode the storm 
without a flicker. 
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The Magnetic System 

It is now no secret that we con- 
structed some big electromagnets with 
the emphasis on big. These were 
huge structures, 250 ft long which 
contain thousands of tons of high per- 
meability steel each. Prior to their 
construction the largest magnet in 
existence was undoubtedly that of the 
184 in. cyclotron at Berkeley. We 
were required to design and build 
electromagnets nearly one hundred 
times as large. 

Another interesting feature in the 
magnet construction was the use of 
silver instead of copper for the elec- 
trical conductor of the windings and 
buses. We “borrowed” from _ the 
United States Treasury about 14,000 
tons of silver having a value of over 
$400,000,000. This value is not in- 
cluded in the figure of $427,000,000, 
which I have previously stated as the 
value of work done by Stone & Web- 
ster. This silver was delivered in in- 
gots to copper rolling mills, where it 
was rolled into strips. These were 
later welded together with silver 
solder into conductors of the required 
length. Every splice was stamped 
with code markings. The entire op- 
eration on the silver was under con- 
tinuous surveillance of army officers 
and it is interesting to note that the 
work was so well controlled that 
every ounce of silver from the Treas- 
ury vaults has been accounted for. 

I am not privileged at this time to 
divulge the details of the magnet con- 
struction, that one item was a major 
electrical engineering and construc- 
tion project. Compared to this proj- 
ect, the cyclotron magnet is simple. 
The insulation and operation of a 
small magnet with a single series cir- 
cuit is simple compared with these 
larger units with many parallel cir- 
cuits. It was difficult to develop the 














Fig. 1. A side view of one of the giant production plants at Clinton Engineer Works at 
Oak Ridge. Tenn. 
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proper sense of proportion on this 
portion of the project and much of it 
was learned the hard way. Usually 
the problem of insulating for opera- 
tion at 300 to 1,000 v d-c to ground 
would present no serious problem to 
the electrical engineer. You would 
probably believe that a good air dried 
fibrous insulating board, soaked in oil 
would suffice, but in this case it was 
not so simple because there are about 
40 tons of such insulation between the 
conductors and ground in one mag- 
net. Two simultaneous grounds on 
the electric circuit of one of these 
magnets would be a catastrophe. 

Moisture, magnetic particles, and 
rust were our worst enemies. It should 
be no surprise to you that there is 
considerable heat generated in these 
giant electromagnet coils, and trans- 
former oil was used as the cooling 
medium, through heat exchangers. All 
fibrous insulation had to be _ thor- 
oughly dried, the oil piping system 
had to be made and maintained scru- 
pulously clean and dry, and the in- 
stallation had to be made with 
the greatest of care. The dielectric 
strength of this oil is kept at a value 
higher than that in the 154-kv trans- 
formers. Our early experience with 
the first magnet was exceedingly hec- 
tic, due primarily to a lack of realiza- 
tion of the extreme importance of re- 
moving and keeping out all traces of 
moisture and foreign matter in the 
coils and the oil cooling system, and 
aS a consequence the ground resis- 
tance went through some fantastic ca- 
pers. During this preliminary period 
we had a healthy crop of theories ad- 
vanced in an attempt to explain some 
of the phenomena experienced. How- 
ever by lots of effort and numer- 
ous consultations this situation was 
cleared up rather quickly and com- 
pletely. 

Motor generator sets are used for 
excitation and each one has a definite 
duty of giving 100 per cent service 
continuity on 100 per cent annual load 
factor basis, no stand-by or reserves 
having been provided. After clearing 
up a few bugs, the performance given 
by these devices was nothing short of 
miraculous. 

Those who are familiar with the 
mass spectrograph should know that 
the steadiness of the magnetic field 
is of utmost importance. A regulating 
device for the motor generator sets 
and magnets was developed that held 
the magnet excitation to a variation 
of less than one part in five thousand. 
This was not accomplished in one fell 
swoop, considerable debugging was 
required. The problem of mounting 
turned out to be a real problem; ten- 
nis balls, inertia pads, spring sus- 
pensions, and soundproof covers were 
tried and the successful solution was 
found in a remarkably short time. 


You should be familiar with the 
fact that the d-c field of a generator 
or a large d-c solenoid has quite a 
kick when the current is interrupted. 
In this case we really had a problem 
in handling the switching and the 
short and open circuit protections of 
the magnet and its coils. Among 
other things, we installed ingenious 
protective devices across the individ- 
ual coils. 

The physicists did a remarkable job 
in working out the characteristics of 
the magnets since the actual results 
obtained were above expectations and 
all they had to work with were theory 
and a small model improvised from 
materials at hand and which, as I 
remember, could only be excited for 
about 30 seconds to stay within a 
safe temperature rise. 

The mass spectrograph has an evac- 
uated operating chamber within the 
air gap of the magnet. For this project 
we called this item “a bin.” In the 
first magnets there were two of these 
bins placed back to back in each air 
gap. We soon discovered that for no 
clearly defined reason the bins moved 
apart, so again all sorts of theories 
and explanations were advanced, elec- 
trical, magnetic, mechanical and oth- 
erwise. After some deliberation and 
frequent consultations, it was decided 
to pull the bins back in place and en- 
ergize the magnet with all other ques- 
tionable items removed to see what 
would happen. When everything was 
set one evening, two or our magnet 
experts and I climbed on top of the 
magnet after it was re-energized, and 
some of the bins moved right under 
us. We surely had a most weird, vivid 
and practical demonstration of “the 
theory of least work” in a magnetic 
circuit. We spent the rest of that 
night developing the solution which 
turned out very simple to accomplish, 
merely involving strapping the two 
bins together. Of course, it took some 
clever calculations to determine the 
size of the straps. 7 


Effect of Strong Magnetic Fields 

One of the problems in connection 
with the magnet design was that of 
carrying on operations in the strong 
magnetic field within and surrounding 
each of the magnets. This magnetic 
force was so strong that when a twen- 
ty-penny nail was held in the hand a 
strong effort was necessary to pre- 
vent the wrist from being twisted. 
The pull on the nails in the heels of 
a pair of shoes is strong enough to 
make walking difficult at certain 
points. An ordinary wrench or pair 
of pliers would either be wrested from 
a workman’s hand, or if he held onto 
it, it would be drawn against the 
magnet face and his knuckles skinned 
or even badly bashed. To counteract 
this, all movable equipment and struc- 
tures that were used within the range 
of the magnetic field had to be built 
of nonferrous metals or of nonmag- 
netic steels. This made it impossible 
to use standard designs for any of 
this equipment. Large quantities of 
stainless and other nonmagnetic steels 
had to be procured at a time when 
they were badly needed for other 
parts of the War Program. Workmen 
in many shops and on the job had to 
be trained in welding of these mate- 
rials, in heat treating and hardening 
them and in working them in many 
other ways. A complete set of small 
tools of beryllium copper had to be 
designed and produced. 

High Vacuum; Required 

I have previously mentioned the 
“bin” or the evacuated operating unit 
within the air gap. The matter of 
vacuum was one of our interesting 
problems. The beams of electrified 
uranium atoms, which are curved by 
the action of the strong magnetic field 
must operate in an extremely high 
vacuum, As much air and gas as 
possible must be exhausted from these 
“bins,” otherwise the electrified ura- 
nium atoms would collide with atoms 
of oxygen, nitrogen and other gaseous 
elements and in doing so they might 
lose their electric charges and would 
no longer be under the proper con- 





Fig. 2. A general view of one of the production areas at Oak Ridge 
at Oak Ridge, Tenn. 
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trol for the desired collections in the 
receiving pockets. In steam turbine 
practice an inch of mercury, or 25 
mm, is considered a high vacuum, but 
even such a vacuum would contain 
enough gaseous contamination to pre- 
vent any separation of the U-235 iso- 
tope. The vacuum stipulated for 
proper separation is of the order of 
25 million times less than that con- 
sidered standard in power plant prac- 
tice. To produce such a vacuum, enor- 
mous pumps of the diffusion type had 
to be designed and built, and had to 
work in series with standard mechan- 
ical constant displacement pumps 
similar to those made by the Kinney 
Pump Co. The fabrication and in- 
stallation of the equipment and piping 
for the vacuum system including the 
gasketed joints had to be done with 
the utmost care and skill. A tremen- 
dous amount of field welding had to 
be done and it is a fine commentary 
on the skill and integrity of our work- 
men to be able to state that we had 
remarkable success with the vacuum 
system. The testing for and loca- 
tion of leaks was a science in itself 
and much of this phase was done by 
the physicists. Near the end of the 
construction program there had been 
developed an ingenious leak detector 
that reduced tremendously the task 
of keeping the vacuum system tight. 


Power Supply and Control 

The operating unit and its power 
supply and control really takes us 
into the realm. of advanced science 
and could be the source of most in- 
teresting stories of scientific accom- 
plishment, but also therein lie our 
greatest secrets. This was the part 
that received the greatest contribu- 
tion from the electronic experts. 
Again referring to previously pub- 
lished comparisons of this process to 
mass spectrograph, you should know 
that there are associated therewith 
sources of high voltage direct current 
supply that must meet exacting re- 
quirements in adjustment and in con- 
stancy of potential, namely,_1 part in 
2500 to 5000. To provide the required 
power supply and its controls, many 
thousands of standard items (particu- 
larly electronic) were used in very 
ingenious circuit arrangements. Really 
a radio Ham’s paradise. The problem 
of “debugging” called for a goodly 
share of attention and the speed and 
ingenuity with which knotty problems 
were conquered was miraculous. Many 
of you should be familiar with the 
flash-back troubles with Mercury arc 
rectifiers, mere child’s play compared 
with the early problems on this phase 
of the project. 

As in a radio station, cooling with 
water having a very high resistance 
value is required to give adequate in- 
sulation to ground on some of the 
high voltage circuits. For this proj- 
ect there was developed a high resist- 
ance water cooling system using con- 
tinuously deaerated deionized water 
which allowed the use of common ma- 
terials for the water piping circuits. 


Many hundreds of thousands of feet 
of special cable were designed and 
placed in successful operation. The 
power sources,to the high voltage sup- 
ply units and accessories, such as Kin- 
ney and diffusion pumps, are taken 
from unit substations by radial feed- 
ers and mains. 

I feel justified in stating that 
throughout this project we did an ex- 
emplary job of playing ball with the 
W.P.B. in the use of critical mate- 
rials, one outstanding exception be- 
ing on the grounding and shielding of 
the high voltage process portion of 
the electrical system. We _ simply 
could not skimp or substitute on the 
use of copper for these items. 

This ‘electromagnetic project was 
expanded directly from small scale 
laboratory developments into a gigan- 
tic production unit without benefit of 
pilot plant proving. In a sense it is 
an overgrown laboratory with all the 
exacting requirements for fine toler- 
ances and ultra close control and ad- 
justment. The operating and power 
supply thereto is unquestionably sus- 
ceptible to considerable simplification 
and increased output; something simi- 
lar to our first radio sets, which had 
a lot of meters and dials to facilitate 
adjustments. 

So much for the operating unit and 
its power supply. ; 

Although I am credited with being 
an electrical engineer, it was my 
privilege to be intimately tied in with 
other branches of engineering, such as 
mechanical and chemical and to be 
associated with outstanding members 
of the Engineering profession, and 
with scientists galore, in fact the best 
in the world. We were all in deadly 
earnest to make this thing work 
within the shortest possible time. Par- 
ticularly during early construction 
and preliminary operation and test- 
ing, shifts were twenty-four hours a 
day. Many sessions of twenty-four, 
thirty-six, forty-eight and sixty hours’ 
duration without sleep were held to 
clear up some troublesome situations. 
No accomplishment such as_ the 
Atomic Bomb could have been created 
in so short a time by regimented or 
brow-beaten personnel. 

Our problems were not all electrical 
and mechanical but spread pretty well 
throughout all phases of engineering, 
physics and chemistry. 


Chemical Problems 

Speaking of chemistry, I will now 
give you a brief outline of the im- 
portant part played by chemistry. 

During the operating period, not all 
of the feed material is separated into 
its two component isotopes. A con- 
siderable proportion of it goes astray 
and has to be recovered from the in- 
terior walls of the containing vessel 
and from parts of the operating equip- 
ment. Practically all uranium com- 
pounds have a high capacity for ab- 
sorbing water. The metal also has a 
tendency to revert to the oxide. An- 
other complication was introduced by 
the fact that the energy of the ionized 





We Will Report from Bikini 

AS THIS issue goes to press word 
comes to us from Washington 
that Power Plant Engineering has 
been selected to send a member 
of its editorial staff to the Joint 
Army Navy atomic bomb tests at 
Bikini Atoll in the middle Pacific 
in July. Known as “Operation 
Crossroads” these tests are being 
made to demonstrate the effective- 
ness of the atomic bomb against 
naval vessels at sea. Since these 
tests are of far reaching impor- 
tance, particularly to those who 
have followed the articles on 
atomic energy in this section dur- 
ing the past nine months, our Man- 
aging Editor, Andrew W. Kramer 
plans to accompany the experi- 
tion and will report directly on all 
technical phases of the tests inso- 
far as security regulations permit. 
The press representatives are 
scheduled to leave San Francisco 
on the U. S. S. Appalachian on 
June 12. The first test will be held 
early in July off Bikini in the Mar- 
shalls. The Joint Army Navy Task 
Force conducting the tests is plan- 
ning to give fullest opportunity to 
cover all phases of the operation 


_which proper security will permit. 





particles is so great that those which 
go astray and which impact on va- 
rious parts of the apparatus, combine 
either chemically or physically with 
the metals forming those parts. The 
result is that a large operating area 
must be provided for washing and 
cleaning operations, in which all parts 
of the operating.apparatus are cleaned 
with steam or acid. The product is 
an acid solution of uranium com- 
pounds containing large quantities of 
iron, nickel, copper and a number of 
other metallic elements. All of these 
must be separated from the uranium 
before it can be recycled in the proc- 
ess, or before it can be passed on to 
the final concentration stage. Also, 
the uranium must be converted to the 
chemical compound, which has been 
found most suitable for feed to the 
process, This compound must be of 
the highest degree of purity, com- 
pletely dry, and very finely pulver- 
ized. One of the important tasks was 
to design an enormous chemical plant 
in which these reclaiming operations 
are conducted. Almost all of this 
equipment had to be designed from 
the ground up, with only test tube or 
small pilot plant experiments as a 
guide. Here again the magnification 
(Continued on page 118) 
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U. S. Navy Operates 3500-hp 
Experimental Gas Turbine at 1350 F 


Navy, according to Admiral Mills, 
visualizes the introduction of the gas 
turbine into many of its ships and 
the experiments to date have been 
directed towards laying a sound fac- 
tual foundation for this eventuality. 

Although this gas turbine plant has 
been developed as a Navy project, it 
has characteristics applicable for both 
land and marine use, it was pointed 
out by Dr. J. T. Rettaliata, consulting 
engineer for gas turbines for Allis- 
Chalmers Mfg. Co. and director of 
the Department of Mechanical Engi- 
neering at the [Illinois Institute of 
Technology. 

Objectives of the Plant 

This gas turbine test plant at An- 
napolis is designed to supply data to 
guide the designers of future gas tur- 
bines for operating temperatures of 
1500 F. 

Since this is an entirely experimen- 
tal gas turbine unit, thermal effi- 
ciency was not given first considera- 
tion in its design, although it was 
recognized that the ability to operate 
at higher temperatures would im- 
prove the efficiency of any gas tur- 
bine powercycle. In this project, flex- 
ibility of operation, ease of taking 
essential research data at hundreds 
of points during each test run, and 
the facility of complete disassembly 
of any or all component parts for 
scheduled inspections as the tests 
progressed, dictated the arrangement 
of parts finally adopted. 


Fig. 1. General view of Allis-Chalmers experimental gas turbine plant installed at U. S The Cycle : 
Naval Engineering Experiment Station The cycle selected for this experi- 








At THE U. S. Naval Engineering 
Experiment Station, Annapolis, 
Md., on March 29, 1946, the experi- EXHAUST 193 500. 
mental gas turbine power plant built TO STACK LB 7 HR * ~ 
for the Navy by Allis-Chalmers Mfg. 14.75 PSIA REGENERATOR 
Co., was demonstrated in operation 
before representatives of the tech- 7 “ 
nical press. This gas turbine plant r/13,600 L8/HR 68,063 LavuR 
was installed at the Station in 1944 57.56 PSIA 87.56 PSIA 
and has been under test for two 

years. It has operated at progres- P ih | 























sively higher turbine inlet gas tem- 
” . 181,665 LB/ HR 114,750 LB/ HR COMBUSTION 
; 1024 CHAMBER 


peratures as the tests proceeded and “ 

recently has been subjected to a se- 58.85 PSIA 15.16 PSIA 0.780 Lavum 

ries of test runs at 1350 F. Tests 114,750 LB/HR 68,750 Le/Hr'| © SA 
U 


i i it i SOOF 1500 
will be continued and it is expected GAS GENERATOR UNIT 50.94 POA s6s¢psia | POWER UNIT 


F 
they wiil soon be run with inlet tem- ft ; 
perature of 1500 F, for which the 
unit is designed. Power 
Although emphasizing the experi- et ee F roRemne [1 
mental nature of the work to date, STARTING smenien i 


Vice-Admiral Earle W. Mills, assis- bee SSP DYNAMOMETER 
5160 RPM 


tant chief of the Bureau of Ships, 181,665 L8/ HR sane we 
pointed out that it was part of a 14,49 PIA 

long-term development program de- 
signed to provide the Navy with pro- ' 
pulsion machinery of the highest re- Fig, 2, Regenerative cycle of the 3500-hp Annapolis gas turbine plant arranged ior 
liability and maneuverability. The special research objectives. Data for full load and temperature operation 
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Fig. 3. Outline drawing of the Annapolis gas turbine plant, shows relative positions and sizes of its elements 


mental gas turbine power unit is the 
parallel turbine regenerative cycle, 
Fig. 2. Air at atmospheric pressure 
enters the gas generator compressor 
in which it is compressed to 45 psig. 
The compressed air then enters the 
heat exchanger where, at full load, 
it is heated by the turbine exhaust 
gas from a temperature of 363 F at 
the compressor discharge to 750 F at 
the entrance to the combustion cham- 
bers. 


Leaving the heat exchanger, the 
heated air- flows directly downward 
into the two horizontal combustion 
chambers, one supplying the gas gen- 
erator turbine driving the compres- 
sor, the other supplying the power 
turbine. With this arrangement it is 
possible to independently control the 
power generated by the gas generator 
and power turbines. The heat ex- 
changer and combustion chambers 
are installed some distance from the 
unit, Fig. 3, whereas in a shipboard 
installation it would be necessary to 
place these above the propulsion tur- 
bines. The present arrangement fa- 
cilitates removal of the covers of the 
turbines and compressor in accord- 
ance with the inspection schedule. An 
actual shipboard installation would 
be made much more compact and 
lighter than the experimental plant 
as now constructed. 


Axial-Flow Compressor 

The axial-flow air compressor con- 
tains 20 stages of airfoil section 
blades, so arranged that the air is 
accelerated by the moving blades and 
then slowed down in the stationary 
elements in such a manner that part 
of the velocity energy is converted 
into pressure. This compressor runs 
at efficiency of the order of 85 per 
cent when compressing the full load 


volume of 40,000 cu ft of air per min- 
ute against the operating head of 45 
psig. 
Regenerator 

The regenerator is of the counter- 
flow type with hot gas inside the 
tubes, and the high pressure air on 
the outside to facilitate cleaning the 
tubes. The regenerator has an ex- 
ternal heating surface of 8500 sq ft, 
and is designed to have an effective- 





Fig. 4. Officer operating throttle valve in Fig. 5. Exhaust end of gas generator tur- 


front of the two combustion chambers, to 


regulate gas flow to power turbine 


bine at right. Large center pipe transmits 
atmospheric air to compressor 
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ness of approximately 60 per cent 
with relatively low pressure drops on 
the air and gas sides. 
Combustion Chambers 
Each of the two combustion cham- 
bers; Fig. 7, is supplied with a single 
wide-range mechanical-atomizing oil 


burner. The central flame tube is 
arranged to pass the proportion of 
the air flow necessary to support and 
complete combustion. The remainder 
of the air flows between the flame 
tube and the outer wall of the com- 
bustion chamber, thereby reducing 
the temperature of the flame tube to 
a safe operating level, and at the 
same time avoiding the use of re- 
fractory brickwork. The cooling air 
and combustion gases are then inti- 
mately mixed by allowing the oppo- 
sitely whirling concentric streams to 
come together at the end of the flame 
tube. 

The heat release in these combus- 
tion chambers at full design load is 
approximately 2,500,000 Btu per cu 
ft per hr. : 

The present unit is operating with 
No. 2 furnace oil, adopted for the 
initial experimental tests because of 
its availability at the Experiment 
Station. In an ultimate installation 
it is predicted that fuels of grades as 
low as bunker C fuel oil will be used. 

The form of the combustion cham- 
ber and the use of the air-cooled 
flame tube make unnecessary the use 


Fig. 9. Right. Gas generator unit, consisting of compressor and 
turbine with top of casing removed 


Fig. 8. Below. Section of turbine driving compressor, showing how 
cooling air is supplied to face of high-temperature turbine wheels 



































of brickwork, hence the unit will re- 
spond quickly to load changes, dur- 
ing which the power demands are 
met by the simple manual opening 
or closing of the two fuel valves. 


Gas Turbines 

The gas turbine which drives the 
axial flow compressor is substantially 
the same as the one that drives the 
water brake or dynamometer except 
that the compressor turbine has some- 
what longer blades and is equipped 
with an air operated internal by-pass 
that is opened when starting. Each 
turbine has five pressure stages and 
operates at 5200 rpm at full load. 
The first two stages are of the im- 
pulse type in which the expansions 
from the upper to the lower stage 
pressures are substantially completed 
in each complete ring of nozzles. 

The last three stages are of the 
conventional reaction type. The last 
reaction stage discharges the gas to 
the turbine exhaust chamber whence 
it passes to the regenerator and then 
to the atmosphere. The long exten- 
sion on the turbine rotor, Fig. 6, is 
to balance the wheels and would be 
much shortened or eliminated in an 
actual installation. 

For cooling the face of the high- 
temperature turbine wheel, air is car- 
ried through the outer of the two 
cooling tubes to a disk adjacent to 
the side of the high-temperature 









































May, 1946-—- POWER PLANT 


Fig. 6. Left. Gas turbine spindle being lowered into cylinder of 


Annapolis gas turbine 


Fig. 7. Above. Section of one of the two combustion chambers in 
the Annapolis gas turbine plant 


wheel. A series of holes in the per- 
iphery of this stationary disk directs 
the cooling air to the side of the first 
stage turbine wheel. The cooling air 
then passes radially inward over the 
side of the disk and thence out 
through the center pipe to a water- 
cooled heat exchanger from which it 
is returned to the outer cooling duct 
by a positive pressure blowsr. 

Cooling air is similarly introduced 
around the periphery of the second 
stage diaphragm. The cooling air is 
supplied in sufficient quantity to 
about equal the leakage of the dia- 
phragm labyrinth seal. 

Blades and disks are constructed 
of a recently developed high tem- 
perature Timken alloy steel, which 
includes 16 per cent chromium, 25 per 
cent nickel, and 6 per cent molyb- 
denum, This was developed for use 
particularly in the Annapolis unit, 
and has also had extensive service in 
superchargers and jet propulsion en- 
gines during the recent war. The 
heavy stationary parts of the tur- 
bines are made of an alloy steel con- 
taining 25 per cent chromium and 12 . 
per cent nickel. 


Piping 
To handle the large quantities of 
air and hot gases circulating through 
the system, the air intake pipe in the 
Annapolis unit is 36 in. in inside 
diameter, and the exhaust opening of 
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the gas generator turbine is 42 in. in 
diameter in spite of rather high gas 
velocities. The pipes leading from the 
combustion chambers to the turbines 
appear large because the insulation 
necessary to withstand the hot gases 
at 1500 F is inside between the double- 
wall construction. 

In this large high-temperature pip- 
ing, an internal gas guiding tube is 
installed with a space of approxi- 
mately 9 in. between the internal 
guiding wei! and the outside pipe. 
This space is filled with mineral block 
insulation resembling fire brick to 
keep the outer pipe walls down to a 
temperature level where their full 
physical strength is available. 

Swing type expansion joints are in- 
stalled in the piping to take the ex- 
pansion occurring between room tem- 
perature and the high initial operating 
temperatures. These joints consist of 
a series of radially placed hinges be- 
tween the flanges, arranged so that 
the rotation of the adjoining members 
relieves the dimensional changes of 
the piping resulting from thermal 
expansion without distortion of tur- 
bine and compressor parts. 


Testing Procedure 


The test plans include. the operat- 
ing of the unit for established pe- 
riods of time under prearranged oper- 
ating conditions, with gradually in- 
creasing turbine inlet temperatures. 
Each test operating period is fol- 
lowed by a complete disassembly and 
a full inspection with numerous meas- 
urements to determine what changes 
in high-temperature parts have taken 
place including a development of any 
possible cracks and observations of 
the resistance to oxidation. 

With the two shaft arrangement it 
is possible to operate the gas gen- 
erator turbine and the power turbine 
at different speeds, pressure ratios, 
and rates of gas flow, thus determin- 
ing the characteristics of the turbines 
and the axial flow compressor over 
a wide range of conditions. 

Both the gas generator turbine and 
the power turbine were operated at 
full speed of 5200 rpm for over 50 
hours in November, 1945, with ex- 
ceedingly smooth operation and sub- 
sequent examination revealed an ex- 
cellent condition of all parts. These 
runs were made with 1200 F inlet 
temperature on the power turbine 
and 1100 F on the gas generator tur- 
bine. 

Continuing the test schedule, 50 
hour runs were recently made with 
inlet temperatures of 1350 F on the 
power turbine and 1200 F on the gas 
generator turbine, again with very 
smooth operation and no serious com- 
plications or indications of distress in 
the high temperature rotating ele- 
ments, . 

Occasional minor mishaps have de- 
veloped during the testing, but so far 
these have been overcome without 
serious difficulty, and the unit is de- 
livering its expected performance. 


Instrumentation and Testing of the 3500-hp 
Navy Experimental Gas Turbine Plant 


By LT. COMDR. C. F. KOTTCAMP, U.S.N.R. 


THE BurEAU OF SHIPS requested that 
the Station determine overall per- 
formance of the plant as well as the 
performances of the turbines, com- 
pressor, combustion chambers, regen- 
erator and piping losses. The Bureau 
stipulated the accuracies desired for 
the various test items, and the inves- 
tigation was to be of sufficient ac- 
curacy to yield data as to their effi- 
ciencies and power requirements to 
within + 1 per cent. To obtain this 
information, instrumentation accu- 
racies were specified as follows: 

(A) Temperatures— 

(a) up to 500 F +1F 

(b) 500 to 1000 F + 2F 

(c) 1000 to 1500 F +3 F 
Pressures— 

(a) up to 30 psia + 0.03” Hg 
(b) above 30 psia + 0.1” Hg 
Flow Readings— 

(a) fuel + 0.1% 

(b) inlet air flow + 05% 

(c) turbine gas flow + 1% 
Torque Output of Power Turbine 
+ 0.25% 

Rotational Speed—Since speed is 
the primary variable for evalua- 
tion of compressor performance 
and is also the primary refer- 
ence against which all test data 
will be plotted, it was important 
that it be determined as accu- 
rately as possible, and a desired 
accuracy of 0.1 per cent was set. 


Temperature Measurements 

After several months of basic study, 
a satisfactory solution of the tem- 
perature measurement problem, was 
reached with the development of a 
probe-type thermocouple completely 
built into % in. stabilized 18-8 stain- 
less steel tube. Using this thermo- 
couple, accurately measuring the duct 
wall temperature, mathematically cor- 
recting for the thermocouple radiation 
losses, we can obtain the gas stream 
temperature within + 4 F at 1500 F. 

Another difficulty was that, par- 
ticularly in the ducts carrying the hot 
gases from the combustion chamber 
to the turbine inlet sections, there 
was a decided gas temperature strati- 
fication, hence we had to obtain a 
detailed stratification pattern in order 
to calculate the effective temperature 
of the gas stream entering the tur- 
bine. 

Determining Combustion Efficiency 

Another item of importance in 
evaluating the performance of the gas 
turbine plant is the determination of 
the efficiency of the combustion proc- 
ess. This is complicated by the fact 
that these engines require approxi- 
mately 500 per cent excess air. Con- 
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ventional types of instruments, for 
example, the Orsat gas analyzer, are 
entirely adequate for analysis of 
stack gases from boilers operating 
with 30 per cent excess air, but are 
of little value in determining the con- 
stituents of the gas turbine exhaust. 

The Bureau of Standards had en- 
countered the same thing in attempt- 
ing to determine the combustion effi- 
ciency of the fuel chamber of some 
captured enemy jet-propulsion en- 
gines. They, however, had developed 
a unique combustion train method of 
burning out the very small percent- 
age of unburned hydrocarbons, car- 
bon monoxide and hydrogen, which, 
when combined with other analytical 
equipment resulted in an overall com- 
bustion efficiency determination to 
within + 0.5 per cent. With the co- 
operation of the Bureau of Standards, 
the Station built a modification of 
this gas analysis method and is now 
using it for determining combustion 
efficiency of the Allis-Chalmers gas 
turbine plant. 

During the war, trained personnel 
was scarce and data were needed 
quickly. The Station decided, there- 
fore, to plan an instrumentation lay- 
out for obtaining not only the accuracy 
of test data as requested, but also to 
yield maximum information in min- 
imum time with minimum test crew. 
The instrumentation was to be so 
designed that at any given operating 
conditions a complete set of readings 
from all instruments would permit 
calculation of all required informa- 
tion. To accomplish this, for tem- 
perature measurement alone, it was 
necessary to install 66 thermocouples 
distributed throughout the unit and 
utilize nearly a mile of thermocouple 
wire and cable in their interconnect- 
ing thermo-electric circuits. A total 
of 72 mercury-in-glass thermometers 
were installed at various locations to 
obtain temperatures of fluids flowing. 
A total of 49 test pressure gages and 
44 manometers requiring approxi- 
mately 3500 ft of % in. connecting 
copper tubing were also installed. 

During the seven hour test period 
approximately 2000 individual read- 
ings were systematically recorded. To 
calculate all the resulting thermo- 
dynamic and performance results two 
types of calculation are required. In 
one, the raw data can be employed 
directly in the mathematical calcula- 
tions. In the other, the data must be 
processed before it can be used in 
calculating the final results. The cal- 
culations have been reduced to a min- 
imum by the use of about 20 charts 
and monograms. 
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What the Power Engineer Needs to Know About 


BINS, BUNKERS, 
AND SILOS FOR COAL 


In previous articles Mr. Hudson has discussed the 
various methods of handling coal. In this article he 
presents valuable comments on storage, including 
... Outside storage ... Bin storage... Silo storage... 
Silo costs... Bunkers ... Arching ... And references 
to additional instructive reading on this subject 


B, Wilbur G. Hudson 


REVIOUS articles have discussed 

the various machines available to 
the engineer for handling the coal 
from the cars to storage and some 
comment on the storage itself may 
be of value. 

Nearly every engineer of small and 
medium capacity steam plants has 
faced the problem of reserve storage 
and has weighed the comparative ad- 
vantages of bins, bunkers or silos. 
Rather oddly, in the writer’s obser- 
vation, some sections of the country 
seem to go in for one type of storage, 
while others favor another. Possibly 
climate has something to do with 
this. Some coals are so prone to 
spontaneous ignition that storage is 
risky, since circulation of air through 
the mass causes the oxidation that 
leads to ignition, and circulation is 
difficult to eliminate completely. At 
one plant in Indiana, where the re- 
serve ground storage was a flat pile 
only 3 or 4-ft deep, it was observed 
that the flanks of the pile were ex- 
tensively ablaze. This happened to 
be a state penal institution so labor 
cost was zero, but there was a serious 
loss in heating value which could 
have been greatly reduced by using 
the free labor to compact the mass 
by rolling, or sealing it by spraying 
with emulsified asphalt. Every engi- 
neer knows that some coals are dan- 
gerous for storing, and specifies his 
coal accordingly. 


Outside Storage 


Outside storage suffers less loss by 
weathering than is generally thought. 
Extended research by the Bureau of 
Mines with New River, Pocahontas, 
Pittsburgh Gas, and Sheridan Wyom- 
ing coals showed that outdoor weath- 
ering caused no-loss greater than 
1.2 per cent.the first year or 2.1 per 


Consulting Engineer 


cent in two years. The sub-bitumin- 
ous Wyoming coal suffered somewhat 
greater loss, 2 to 3 per cent in the 
first year and up to 5.5 per cent in 
three years. 

Bin Storage 


Many of the older small plants 
have a covered bin opposite the boiler 
room into which coal is shovelled 
from the cars through window open- 
ings, and from which it is shovelled 
to the stoker hoppers. The first is 
more laborious, and a simple mechan- 
ical unloading installation is well 
worth while. A reclaiming conveyor 
to handle from the bin can show no 
operating economy, since the fireman 
attends either to the shovelling or to 
the conveyor. However, the job is 
more attractive with a conveyor—a 
factor that just now (July, 1945) war- 
rants some consideration by the em- 
ployer. 

By extending the elevator upward 
as in Fig. 1, some of the coal un- 
loaded may be chuted direct to the 
stokers, and some may be reclaimed 
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Fig. 1. 
equipment providing for by-passing coal to 
stoker hopper 


Storage bin with car unloading 





from bin to elevator—but the instal- 
lation begins to run into money. 
Silo Storage 

The silo, either with a hopper near 
the top (Fig. 2), or an upper sloping 
floor to form a live storage, and with 
the elevator so arranged that it can 
reclaim from reserve to live storage 
compartment is favored by many 
operators. The shelf should be at an 
angle of at least 50 deg. with the 
horizontal since the angle formed 
by the junction of the shelf with the 
perimeter is substantially less than 
the slope of the shelf and a 45 deg. 
shelf backs up a considerable per- 
centage of the coal. 

With coal subject to heating the 
gate openings should have close-fit- 
ting gates to reduce to a minimum 
ingress of air. Breaking up a big 
clinker inside a silo is a difficult job. 
Where winters are severe, the coal 
may freeze in an exposed silo, so hol- 
low tile construction is preferred as 
providing air gap insulation. Mono- 
lithic concrete has some insulating 
effect and steel plate practically none. 
When freezing is likely the continued 
injection of a very small quantity of 
live steam will keep the coal flow- 
able. Heating coils are better but 
more costly. 

Silo Costs 

Single unit tile or monolithic silos 
with live storage compartment, and 
total capacity of 200 to 300 tons cost 
about $17 per ton of capacity, includ- 
ing the average foundation ring. This 
figure varies widely for smaller silos, 
since much of the cost is in connec- 
tion with the set-up for the work 
which is not much more for a large 
silo than for a small one. Steel silos 
cost about twice as much and are 
less desirable because of maintenance. 
cost. 
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Fig. 2. Diagrammatic drawing showing silo on power house 


Bunkers 

Small inside overhead bunkers, ex- 
clusive of supports, cost about twice 
as much as a concrete silo of equal 
capacity. Somewhat larger bunkers 
cost about $25 per ton. These figures 
refer to suspension bunkers which, 
for the small plant, are preferable to 
framed structures because they re- 
quire much less weight of steel. Bare 
steel plate is subject to corrosion. A 
concrete lining on steel plate in- 
creases the cost substantially. A very 
economical type of suspension bunker 
is formed by steel straps on which a 





Fig. 3. Suspension type bunker protected 
inside and outside with concrete lining. 
Outside facing is white cement and lime 
to reflect light downward into boiler room 


special form of thin steel sheet is 
placed and then a waterproof sand- 
cement lining. This costs about mid- 
way between an unprotected steel 
plate bunker and a steel plate bunker 
with gunite lining. Figure 3 shows 
one bunker of this type installed by 
the writer 30 years ago which is in 
as good condition today as when 
erected. 

The bunker has the advantage over 
the silo that should any section of 
coal heat up, it may be withdrawn 
continuously until the trouble ceases. 
Heating may occur from air circula- 
tion up through the discharge gates 
or downward along the flanks and up 
through the central section. This last 
offers the possibility of quenching by 
packing dry ice (solidified CO.) along 
the top edges when a fire is noted or 
feared. 


Arching 

With the finer sizes now common 
there is encountered more difficulty 
from coal hanging up in a silo or 
bunker. Compressed air jets will 
sometimes break down such arching. 
A suspended sheet of 24 ga. stainless 
steel is frequently effective in pre-* 
venting the formation of an arch, 
even with pulverized coal. 

Instructive reading: Deterioration 
in Heating Value of Coal in Storage, 
Bureau Mines, Bulletin No. 136. 
Spontaneous Combustion of Coal, Bu- 
reau Mines Information Circular, No. 
7074. Quantity Storage of Bitumin- 
ous Coal, by Joseph Harrington, 
Northern Ill. Coal Trade Assn. 310 S. 
Michigan Ave., Chicago, Ill. 


Steam Power Launches 
Buzz Bombs 


LAUNCHING the “buzz bomb” by 
boiler-developed power is a new ap- 
plication of steam propulsion achieved 
by The Babcock & Wilcox Co. Only 
the German collapse following the 
failure of the Ardennes break-through 
prevented the development having ac- 
tive combat use in World War II. 

The Germans had developeda 
chemical means of launching their 
bombs, but it involved considerable 
hazard to the operating crew. The 
work of the Babcock & Wilcox engi- 
neers materially reduced the launch- 
ing hazard. What they did was to 
design and manufacture equipment to 
provide high-pressure steam in suf- 
ficient quantity to accelerate a load of 
5000 lb to a velocity of 250 miles an 
hour within a distance of 150 ft, the 
travel of the German-made ramp. 

This required equipment designed 
for 1200 psi to handle steam at the 
rate of 3,000,000 lb per hour with a 
valve having an opening and closing 
time of 0.03 second, the valve being 
open 0.8 second, the time required 
for the bomb to travel the 150 ft of 
the ramp. The Babcock & Wilcox Co. 
designed and built this equipment, co- 
operating with Manning, Maxwell & 
Moore, of Bridgeport, Conn., in the 
design of the valve. The equipment 
was built, shipped and installed at 
Eglin Field, Florida, and made ready 
for operation by the middle of March, 
1945, and trials were conducted dur- 
ing several months following. 

Both dummy projectiles and real 
buzz bombs were launched out in the 
Gulf of Mexico. The bombs detonated 
on impact. During the launching, the 
steam equipment developed a peak of 
25,000 hp, averaging 20,000 hp. The 
energy stored in the steam equipment, 
if completely released, amounted to 
57,000 hp. It required only approxi- 
mately ten gallons of oil or gasoline 
to provide the energy for each launch- 
ing. 





Texas Hydroelectric 
Station 


BRAZOS RIVER CONSERVATION and 
Reclamation District, Temple, Tex., 
has plans under way for new hydro- 
electric power development on Lam- 
pasas River, near Belton, Bell Coun- 
ty, consisting of a power dam, gen- 
erating station, switchyard and 
auxiliary structures, estimated to 
cost about $7,450,000, including trans- 
mission and distribution lines. Am- 
bursen Engineering Corp., 295 Madi- 
son Ave., New York, N. Y., is con- 
sulting engineer for design and super- 
vision of dam construction. Another 
project is being considered at Mineral 
Wells, for hydroelectric power devel- 
opment, with concrete dam, generat- 
ing station and accessory structures 
to cost approximately $4,420,000. 
Financing on first mentioned project 
is being arranged, and work is ex- 
pected to begin in near future. 
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Extraction Turbines for Industrial Power 


by re é ae Turbine Division, General Electric Co., Lynn, Mass. 


OWER AND STEAM are fur- 

nished by the industrial type steam 
turbine, but these are not its end 
products. Its end products are soap, 
or paper, or chemicals, or gasoline, 
or some other product of our inven- 
tive age. 

The relative thermal efficiencies of 
different turbine types operating with 
and without process steam demands 
are shown in Fig. 1. 

The most efficient power generat- 
ing station in the world, having the 
making of power its sole job, has 
an efficiency of less than 40 per cent. 
Industrials with demands for process 
steam that are balanced with their 
electrical load demands can easily 
top this 40 per cent. The most efficient 
power generating cycles known today 
discard, in the form of warm water, 
over half of the heat energy initially 
in the fuel. This heat is usually at a 
temperature of less than 90 F. 

The industrial turbine also converts 
fuel into power, but instead of dis- 
carding the heat energy remaining in 
the exhaust steam, it sends this steam 
to a process. The process is charged 
with the heat it receives, for whether 
the industrial makes its own power, 
or buys it, it still has to supply the 
process with the heat it requires. 


Everything But the Squeal 

The result is shown in Fig. 1. Non- 
condensing turbines, with a process 
to take their exhaust steam, leap in 
thermal efficiency from 10 per cent 
to 80 per cent—including boiler losses. 
The efficiency of 80 per cent holds for 
non-condensing and non-condensing- 
extraction types of turbines. 

In a condensing , single-automatic- 
extraction steam turbine, when the 
load is carried by the head end of 
the turbine—large process steam de- 
mand—the power plant efficiency ap- 
proximates 75 per cent. When the 
load is carried by steam flowing to 
the condenser, the efficiency falls to 
perhaps 20 per cent. It is significant 
to note that this type of turbine now 
accounts for nearly half of all indus- 
trial turbines sold today. 


Flexibility of Condensing-Extraction Units 

These condensing-extraction tur- 
bines are the most flexible of all tur- 
bine types. When there is a demand 
for process steam, they supply it 
along with the electrical load require- 
ments. When there is no process 
steam demand, they continue to carry 
the electrical load. They adjust them- 
selves automatically to the changing 
demands while holding constant 
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speed, and while holding one or more 
process pressures constant. Thus they 
maintain a balance between steam 
and electric load requirements. 

In 1930, the average industrial tur- 
bine purchased was designed for ini- 
tial steam conditions of 240 psi, 500 F. 
This has climbed to a 1945 average 
of 475 psi, 680 F. There is good rea- 
son to believe that this upward trend 
will continue. 


Varied Industrial Demands 

Because of the difference in end 
product—soap, paper, chemicals, or 
gasoline, instead of only electricity— 
and the fact that the turbine may 
burn up its own price in fuel every 
six months or a year, the ability of 
the turbine to fit the job assumes 
unusual importance. This has brought 
about so many variations in design 
that, over the past fifteen years, it is 
doubtful if there are a dozen dupli- 
cate turbines, excepting those bought 
as duplicates by a single owner. In 
the range of ratings 500 to 7500 kw, 
there are now fourteen standard rat- 


ings and eight basic turbine types— 
a total of one hundred and twelve 
different designs, caused simply by 
difference in rating and type. 

These are simplest variables in de- 
sign of a turbine. Far greater are 
the variations caused by initial pres- 
sures, by exhaust pressures, by one 
or more controlled extractions. 

Industry uses power at frequencies 
from 25 to 180 cycles, at voltages 
from 240 to 13,800, and the turbine 
must sometimes fit special space re- 
quirements. Taken together, there 
are many thousands of variations to 
which turbines are commonly fitted. 

It is likely that the trends towards 
standardization will be along these 
lines: 

(1) Fewer ratings. 

(2) Less variation in initial steam 
pressures and temperatures, accom- 
panied by a trend towards more 
high-pressure units and fewer low- 
pressure units. 

(3) Fewer variations in generator 
voltages, particularly, a marked re- 
duction in low voltage units. 
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Ye Olde Practikal Engineere 


Old Timers in the field of steam engi- 
neering familiar with the history of Power 
Plant Engineering may know that the 
magazine was started under the name 
Practical Engineer in 1896. It was pub- 
lished under this name until 1918 when 
the present name, Power Plant Engineer- 
ing was adopted. Unfortunately many of 
the early numbers of the Practical Engi- 
neer are no longer in existence, at least 
not in the libraries, nor in our own files. 
‘We have recently made a search for the 
early numbers, particularly those com- 
prising Volume I without much success, 
however. The Franklin Institute in Phila- 
delphia was found to have copies of issue 
No. 10, Volume I and Number 11, Volume 
II, but no trace can be found of the early 
issues of Volume I. Since we are desirous 
of getting hold of these early issues or at 
least learning of their whereabouts we 
are making this appeal here. It is thought 
that some of the old timers may still have 
copies of some of these early numbers 
stored away in attics or even in their ac- 
tive libraries. If so we would like to know 
about it and if possible have photostat 


copies made of them. If any of you have | 


any of these early issues please com- 
municate with us at once. 
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The Sad Case of the 
Ailing Corliss 


Here is another case, reported by William 
White, of how not to run a power plant. This 
one deals with a so-called power plant serving 
a sawmill. Reading it is enough to make any 
conscientious engineer’s hair stand on end, yet 
it is not exceptional. As, Mr. White says, what 
is the use of trying to educate engineers when 
owners permit plants of this kind to operate? 


By WILLIAM S. WHITE 


I N RELATING this experience I feel 

more than ever, that it is a mistake 
for technical magazines to devote 
their pages to engineers and their 
education. It seems to me, that it is 
the employers of engineers, the man- 
agers and owners of plants, who need 
uplifting, rather than the engineers, 
if for no other reason than the sake 
of their pocketbooks. It is possible, 
of course, that they do not want to 
be uplifted, it may be that they make 
enough profit, so that any bastardized 
power plant setup fills the bill. At 
the present time, in these parts at 
least, I notice that although much 
could be charged to depreciation and 
probably is, power plants seem to be 
the last place that receive any con- 
sideration in this respect. 

Some time ago, I received a call 
from a sawmill company to come 
down to their planer mill, as they put 
it, to adjust a corliss engine which 
ran the mill but which was. not de- 
veloping the power they expected it 
should. Having in my possession a 
steam engine indicator, which was 
lucky for them and for myself as 
events subsequently proved, I took 
it along with some other tools and 
started out to find the mill which was 
on a loop line of the Canadian Pacific 
railway, which gives service to a sec- 
tion of the country west and south 
of Edmonton, back into what is called 
the bush and foothill country. After 
a slow leisurely jog-along trip in the 
train, I finally found the mill right 
beside the railway track at a place 
called Winfield. 
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The So-Called Plant 


The situation that. presented itself 
as a small power plant, was a single 
150 hrt boiler fired with shavings, 
which were burned in a semi-dutch 
oven with the usual setting of around 
6 ft between the grates and the bot- 
tom of the shell, with the obviously 
usual lack of furnace volume, for the 
sake of a few more bricks, and a few 
more feet of steel on the supporting 
columns of the boiler. The boiler 
room itself looked as if it had been 
stricken with the palsy. It had been 
intended as only a temporary ar- 
rangement some 15 years ago. 

About 200 ft away I found the cor- 
liss engine in a room by the side of 
the mill. It was laboring along with 
steam supplied through a 5-in. line 
stretched overhead from the boiler. 
This line had been subjected to a 
patchwork lagging job, part of the 
line being covered with insulation 
which had been generally accepted 
as standard for and up to steam of 
15 lb gage pressure. No provision 
had been made for expansion and 
achorage except in what appeared to 
be an accidental gooseneck drop from 
the boiler vertical outlet branch. This 
gooseneck was placed at an angle of 
30 deg or so to the run of the main 
steam line. A large sized leak at the 
bottom of the gooseneck, where an 
elbow turned the main line to the 
horizontal, was blowing right’ merrily 
and one was able to observe the vary- 


ing wet and dry steam issuing from_ 


the leak. 
The steam main ran straight to and 








enti 


down into the engine throttle, through 
a vertical leg which was about 20 ft 
long. and this was plainly taking care 
of some of the expansion of the hori- 
zontal steam line, as it was far off 
plumb in the direction one would ex- 
pect. Of course, there was no re- 
ceiver separator above the engine 
throttle, this would have been too 
much to expect. 
I Set Up the Indicator 

To set up the indicator, I was pre- 
sented with several pieces of old bent 
1/2-in. pipe. The indicator outlet on 
the cylinder of the engine was closec 
with two 1/2-in. globe valves. After 
some trouble with old elbows, and an 
ancient set of pipe dies, the indicator 
cock was installed, and the indicator 
set up. The engine itself was a 16 x 
36 x 100 rpm double wristplate cor- 
liss, and from appearance, the makers 
had spared no pains in building it. 
The valve motion’ mechanism, how- 
ever, had been altered and changed 
a great deal, and generally the orig- 
inal shop tram marks on the various 
rods for proper length did not con- 
form. One repair that had been 
made on the head end steam valve in 
fitting a new valve stem, showed that 
the keyway of the lifting arm had 
been cut wrong in relation to the tee 
head that turned the valve, and to 
meet this, the reach rod had been 
shortened, and the dashpot rod 
lengthened to maintain the lap re- 
quired. The counter weight of the 
governor showed that a large piece 
had been turned off to lighten it, al- 
though as a general rule these weights 
are hollow cups into which lead shot 
is added for balance. 

The indicator as a gadget caused 
a great deal of curiosity among the 
mill hands. It was quite obvious that 
they had never seen anything like it 
and they took turns at relieving one 
another so that all could have a look 
at it. There was quite an audience 
to view the taking of the first cards. 

After a few minor adjustments a 
few cards taken showed that there 
was very late admission on both 
sides of the cylinder, with the head 
end the worst. There was a very de- 
cided drop in the steam line and the 
card looked more like what would be 
gotten from a slide valve engine, as 
will be seen from the first card shown 
in Fig. 1. The decided fall in the 
steam could hardly be attributed to 
pressure drop in the long steam line 
from the boiler. So I tried the throttle 
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Fig. 1. This is the first card taken, showing the valve setting as Fig. 2. This is a card with the original valve setting but with the 
. found 


throttle fully opened 
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Fig. 3. This is a card taken after the valve setting had been Fig. 4. Card taken with the valve setting corrected and with the 
corrected: and when running with no load 


and found that the engineer had been 
running the engine with the throttle 
open only about 1% turns. When I 
called his attention to this he said 
that he had to do this to hold the 
steam. After opening up the throttle, 
a card (Fig. 2) with some resem- 
blance to a corliss engine card was 
obtained. Incidentally, the engine 
speeded up a number of revolutions 
with the governor behaving very er- 
ratically. 

The evidence from the diagrams 
pointed to the major adjustment be- 
ing required on the steam valve ec- 
centric, and as the day’s run was 
about finished by the time the cards 
were taken nothing further was un- 
dertaken until Sunday. On Sunday, 
in the forenoon, after various trials 
the steam eccentric was advanced far 
enough around the shaft until a very 
fair corliss engine card was produced 
and about as good as circumstances 
would allow. Some attention was 
also given to the governor, and a 
weight provided to make up for that 
taken off the counter weight, and 
much better governing of the engine 
speed resulted. 


112 hp for Friction Load 


With no load on the mill, it was 
found that 112 indicated hp were re- 
quired to take care of the friction 
load alone. It was also seen that 
there was a decided drop in gage 
pressure between the boiler and the 
engine, a drop of about 25 to 30 lb 
when the’ admission line on a card 
and the boiler gage pressure were 
compared. It was, as would be ex- 
pected, impossible to get dry steam 
at the engine, and this with the drop 
in the steam line affected the steam 
consumption of the engine in a large 
degree. With the regular load on the 
mill during Monday forenoon, further 
indicator cards taken showed there 
was an average indicated horsepower 
of 225, the difference between this 
and the friction load of 112, taking 
care of the power required by one 
double planer, a resaw, and the shav- 
ing blower, representing all told, 114 
indicated horsepower. 

It was very obvious that the boiler 
was producing a large amount of 
steam, that was doing absolutely no 
work at all. This steam was lost in 
the friction load, in the main steam 
pipe condensation plus priming pass- 
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ing directly through the engine for 
the lack of a very necessary piece of 
apparatus—a receiver and separator 
at the engine—and the loss from the 
reduction of boiler pressure at the 
throttle from 130 psi to 100-105 psi. 
The total loss was probably 60 per 
cent of the nominal boiler rating, and 
as there was another double planer 
standing idle in the mill, this could 
have been in operation also if the 
plant had been made to comply with 
the most ordinary engineering prin- 
ciples. Undoubtedly all the lumber 
that could be finished was needed 


engine running with load 


somewhere and certainly all that was 
planed was shipped. 

With an engine flywheel 14 ft in 
diameter belted up short to a line 
shaft pulley about 4 ft in diameter, 
and a very heavy belt tightener sit- 
ting on a tight belt in which there 
was no sag to allow the belt to wrap 
around the driven pulley, one was 
left wondering just what amount of 
power was wasted at this point. 

Another bright touch in this plant 
was the 6-in. exhaust line carried 
back from the engine to the boiler 
room. This line was buried under- 






































“No that hasn’t been run for some time—why do you ask?” 
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ground with various elbow fittings 
and connected to a closed feedwater 
heater. This pipe maintained a back 
pressure of 6 psi on the engine with 
no atmospheric outlet provided at the 
engine. If this back pressure had 
been reduced by, say 4 psi, it would 
have meant a reduction of 14 indi- 
cated horsepower and of course a 
corresponding reduction in the steam 
required. I figured that this reduc- 
tion in steam would have amounted 
to from 300 to 400 lb per hr leaving 
plenty of exhaust steam for heating 
feedwater and for other purposes 
such as heating of buildings. Aside 
from that used for heating feedwater 
there was plenty of exhaust steam 
available for other heating purposes, 
but not one pound of it was utilized. 
Another straw that was breaking the 
camel’s back was the live steam heat 
provided for the saw filing and knife 
sharpening room. No attempt of any 
kind had been made to take advan- 
tage of the heat going to waste in 


exhaust steam, except for heating 
feedwater. 

After making the adjustments on 
the engine, a steady governed speed 
was maintained and the output of the 
planed lumber went up, and as the 
speed had been increased, much 
smoother boards resulted from the 
planing operation. This appeared to 
be all that was expected; however, 
I felt it might be worth while to 
draw their attention to the obvious 
facts of the situation as it appealed 
to me, which, of course, has been 
more or less covered in- this article. 
The engine was capable of develop- 
ing some 300 indicated horsepower 
nicely. It was easily possible to main- 
tain 120 to 130 psi gage at the throttle 
of the engine. The MEP pressure of 
82 psi would, with a cutoff of % of 
the stroke, develop the 300 indicated 
horsepower and the steam used per 
hour by the engine would be around 
6500 Ib per hr. 





SHORTS. 





DuRING THE 5-year period from 
1939 to 1944, the electric light and 
power industry increased its sales to 
industrial customers 225 per cent, 
from 51 billion to 115 billion kilowatt 
hours—enough to supply 27,000,000 
homes for over 3% years. 

* * * 

A NEw, large electro magnet de- 
signed and built by Dr. J. E. Gold- 
man, physicist at the Westinghouse 
Research Laboratory in East Pitts- 
burgh, is capable of exerting a pull 
of some 4000 Ib. The magnet is wound 
with a coil of 64,000 turns and the 
heat generated by the current flowing 
_ through this coil is around 28 kilo- 

watts. To cool the magnet, Dr. Gold- 
man has to circulate 15 gallons of 
oil a minute through these coils. Al- 
though a wartime aid, the electro 
magnet will be used primarily in the 
development of new and stronger 
permanent magnets. 

* * * 

THE RELATIONSHIP of invention to 
unemployment has never been fully 
determined. However, it is clear that 
inventions and development of new 
industries do not automatically in- 
crease the net amount of employ- 
ment. Otherwise jobs would have 
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been begging for men in 1932 and 
1933. The following are some exam- 
ples of job losses due to mechaniza- 
tion: A coal mine employing 800 men 
installed a loading machine and dis- 
placed 500 of them. One wrapping 
machine with one operator replaces 
as many as 40 hand wrappers. The 
steel mills have introduced machin- 
ery that permits 1600 men to do the 
work formerly done by 32,000. In 
1830 it took 268 man hours to pro- 
duce 100 bushel of wheat on 5 acres. 
By 1930, 40 man hours were sufficient 
to accomplish the same results. A 
Western Union device known as a 
floating switchboard, operated by 6 
persons, automatically writes tele- 
grams anywhere in a large district 
doing the work of 49 persons. In 59 
manufacturing industries the output 
per man hour increased. 91 per cent 
between 1919 and 1938, according to 
figures taken from a Department of 
Labor report. 
* * * 

ENOUGH ENERGY can be stored in 
an ordinary storage battery to lift 
its own weight well over 32,000 ft or 
more than 6 miles. Modern storage 
batteries are so designed that practi- 
cally no water evaporates from the 
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cells. The loss is due to decomposi- 
tion of the water by gassing. No acid 
is lost in this manner. Enough water 
should be added to bring the level 
of the electrolyte about % in. above 
tops of the separators. Usually any 
water fit for human consumption can 
be put into a battery, but it is always 
better to make a more certain check 
first. Water should be added when 
necessary before charging to insure 
thorough mixing with the electrolyte 
when gassing occurs near the end of 
the charge. This is particularly nec- 
essary in cold weather. Otherwise 
water not mixed with electrolyte may 
freezé and ruin the cell. 
* * ae 


SoME ASTONISHING facts about wood 
are given by Dr. Carl C. Forsaith of 
the New York State College of For- 
estry, Syracuse University. A cubic 
inch of white pine, weight for weight, 
is stronger than common steel. When 
it is air dried it will support the 
weight of nearly 2% tons lengthwise 
to the grain, although three-quarters 
of its volume is air. 

The block contains between 4 and 
5 million cells of a certain type called 
“tracheids.” If placed end to end, 
these cells would reach more than 
ten miles. White pine has three other 
kinds of cells. Organic matter con- 
stitutes approximately 99 per cent of 
the wood. 

* * * 

Most COMPANIES today require their 
cost accountants to determine the 
cost of each operation in each de- 
partment. Yet, many of them arrive 
at their steam cost by simply divid- 
ing the total cost of steam for plant 
operation by the number of depart- 
ments. This method of determining 
steam cost in many plants has led to 
false operating efficiency because it 
has been definitely proved that the 
quantity of steam used not only di- 
rectly effects the cost of processing 
per unit of product but in some cases, 
the out-quality of output. For exam- 
ple, a nationally known manufac- 
turer of molded products, installed 
flow meters on departmental steam 
lines. To the surprise of the plant 
officials it was found that power en- 
gineer “A” was saving $500 worth of 
steam per month. In the processing 
department foreman “B” was wast- 
ing $500 worth of steam per month. 
On the books the waste cancelled the 
saving. 

Investigation, however, showed that 
the processing operators had habitu- 
ally neglected to close the steam 
valves properly. As a result, power 
engineer “A” was not getting credit 
for saving fuel. This careless waste 
of steam meant a net loss of $1000 
to this company. 

Too often the power engineer’s 
services end when he produces steam 
economically. What happens to it 
after it leaves the boiler; how effi- 
ciently steam is used, is just as im- 
portant as the efficiency in the power 
plant proper. 














Diesels Provide Low-Cost 
| Power for Cold Storage 


By Francis A. Westbrook 


L. G. Havitanp & Son, Highland, 
N. Y., operates a cold storage plant 
completely powered with three diesel 
engines. They were installed after 
the former power plant had been de- 
stroyed by’ fire, and were selected 
because, for the conditions here, they 
offered greater economy. The man- 
agement figures that it is saving half 
the cost of using outside power. 

One of these engines, rated at 55 
hp, drives a 6 in. by 6 in. York am- 
monia compressor by means of (Link- 
Belt) multiple V-belts as shown in 
Fig. 1. This picture also shows the 
large speed reduction and the short 
distance between centers for which 
this type of belt drive is so well 
adapted. Another diesel engine, of 
82 hp, drives a 7% in. by 7% in. am- 
monia compressor with a_ similar 
transmission. Both engines are 
equipped with clutches by which the 
load may be gradually applied to 
each after it has been brought up to 
normal speed. 

These ammonia compressors are 
operated in tandem at such times as 
particular requirements make it nee- 
essary. In general, however, only 
one of them is run at a time, and 
then continuously for a month with 


Fig. 1. (Below) 55-hp Caterpillar Diesel 

engine driving a 6 by 6 in. York ammonia 

compressor. Note large speed reduction 
with short center distance 


Fig. 2. (Right) The L. G. Haviland & Son 
cold storage plant at Highland, N. Y. 
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only one or two stops for oil changes, 
etc. Each is provided with devices 
for protection against water circula- 
tion failure and excessive frosting. 

A 34 hp diesel-electric unit, shown 
in Fig. 3, completes the power plant. 
It provides lights for the plant and 
electrical power for escalator motors 
and other equipment. In this instance 
the engine is direct-connected to the 
generator. 

Each engine has been equipped 
with sheet metal ducts to dispose of 
the heated air. The two engines driv- 
ing the ammonia compressors have 
blower type fans for exhausting the 
hot air from around them and through 


a 
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Fig. 3. 34-hp Diesel-electric plant fur- 
nishes light and power for motors 


the radiators into the atmosphere 
through a vent in the roof of the 
engine house. In this way the en- 


gines continuously receive a supply 
of fresh air, and the hot air is not 
recirculated. The smaller diesel- 
electric set has a suction type fan 
and, being the smallest engine in the 
plant, provides the fresh supply of 
slightly warmed air. In summer the 
doors and windows of the engine 
house are left open to assure an 
adequate amount of as cool air as 
possible. 

When the three engines are run- 
ning the fuel consumption is 125 gal- 
lons in 24 hours and each normally 
uses two quarts of lubricating oil in 
the same length of time. At least two 
of the engines are in continuous oper- 
ation throughout the 24 hours of the 
day. 

An engineer is on duty for each of 
the eight hour shifts. Their main re- 
sponsibility is not so much to watch 
the engines as the refrigeration equip- 
ment. They also check for belt-break- 
age, water pump failure, etc. Accord- 
ing to the manager the engines re- 
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quire very little attention while run- 
ning. 

The company states that it has had 
remarkable success with this diesel 
power plant. The cost of mainte- 
nance and replacement parts has 
been particularly low on all of the 


engines. Preventive maintenance 
measures consist of periodic check- 
ups which result in putting in new 
sleeves, pistons, fuel injectors and 
pumps once in a while and new crank 
shafts for the starting engines when 
the need is indicated. 


PRACTICAL HINTS - 
AND KINKS 


Shop Ideas for 
Finishing Metal Parts 


Two SHOP-MADE holding fixtures 
that provide power brushing with a 
new and effective means for fast out- 
put of properly cleaned and deburred 
metal parts, were recently reported 
to The Osborn Manufacturing Co. of 
Cleveland, world’s leading manufac- 
turer of power brushes. 

One is a hand-made pair of forceps 
for holding tiny splines against a 
brushing wheel for removal of burrs 
and other surface irregularities (see 
Fig. 1). The use of different sized 
holding heads makes this idea ap- 
plicable to various sizes and shapes 
of parts to be brushed. 

The other shop-born idea is for 
stepping up production in power- 
brushing threaded studs. This holding 
fixture employs the “gas pipe” idea 
(see Fig. 2), which is both novel and 
scientific. The pipe is placed at a 
level which enables it to employ 
gravity as an aid in the feeding. 
Opposing the gravity is a small side 
brush which extends through the pipe 
opposite the brushing wheel. When 
the threaded stud reaches this open- 
ing and comes in contact with the 
power brush, it also engages the 
small side brush. Since the power 
brush rotates the threaded part, it 
follows the course of the threads 





from one end to the other and con- 
trols the time the part is in contact 
with the brushing surface. 

If the part being brushed is made 
of soft material, the pipe could be 
of plastic or other composition. This 
would avoid damage to the external 
threads as they pass through. 


Overcoming Operating 
Troubles 
By Earl A. Dingfelder 


IT SEEMS that when most plants are 
designed many little things are for- 
gotten, so it is always up to the engi- 
neers who operate the plant to make 
improvements as I think most of us 
have found out. 

A plant I worked in a few years 
ago had an oil separator to which all 
steam auxiliaries exhausted before 
going into the heating system. 

Oil had been getting back to the 
boilers causing leaky tubes at the 
tube sheet and pitting of tubes and 
crown sheet (firetube boilers). I 
found that the oil separator would 
fill with condensate in a short time 
making necessary frequent blow- 


Fig. 


downs which the fireman was in- 
structed to do every two hours, but 
which he generally neglected to do, 
no doubt thinking it not important. 
I decided to install an ordinary ther- 
mostatic radiator return trap in the 
blowdown line between the separator 
and sump, After changing fittings 
and installing the trap, we had no 
further trouble as condensate and oil 
was automatically drained. We re- 
moved the trap element once every 
two weeks and worked it in kerosene 
to remove the oil. 

In this plant we also had air oper- 
ated sewage ejectors which generally 
decided to balk at night when only 
the cleaning gang was in the build- 
ing. Then they would quit operating, 
waste would back up from the sub- 
basement where the ejectors were 
located, to the basement and up 
through the floor drains and toilet 
fixtures, thus flooding classrooms and 
corridors. 

We decided an alarm was neces- 
sary to warn when the ejectors failed 
to operate. 

There was a U trap in the waste 
line in the sub basement which was 
about 6 ft above the ejectors and 
about 8 ft below the basement floor 
line. This was a 6 in. line. We drilled 
a 5/16 hole in cap of one leg of the 
trap through which we ran a % in. 
brass rod to the end of which we 
attached an ordinary 4 in. ball float. 
The float was held at the correct 
lével by a collar and set screw slipped 
over the float rod and resting on top 
of the trap cap. We adjusted the float 
so it would be just out of the normal 
flow of waste. Directly in line and 
above the float rod we mounted a 
spring button switch which would 
close a low voltage circuit to bells 
which we installed in the elevator 
shafts on each side of the building. 





(Left) Holding small metal parts with shop-made forceps. (Photo. 
courtesy Osborn) 

Fig. 2. (Above) Adapting the “gas-pipe” to an engineered idea of holding 

parts for brushing 
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Sketch of alarm installed to warn operators 
when sewage ejectors fail to operate 


When the ejectors failed to oper- 
ate, the ejector tank filled with waste 
and the waste would then start back- 
ing up past the trap. When the waste 
reached a height of a few inches 
above the U trap the float would rise 
causing the float rod to contact the 
switch button, closing the circuit to 
the bells in the elevator shafts which 
could be heard in any part of the 
building. The ejectors could then be 
tripped by hand and then the air 
valves could be removed and the 
trouble located. This plant had been 
operating twelve years before we in- 
stalled these two simple devices and 
they saved many man hours in clean- 
ing up a mess. 


Roll-Over Drum 
Disposal 


FLOYD BLIVEN, Salvage Supervisor 
at General Electric’s Erie Works, 
developed this roll-over drum which 
easily disposes of wet grinding 
sludge, and similar waste. An open- 
top drum welded to a metal base 
plate is framed with two metal 
hoops, held rigid by angle-iron 
braces. The drum is easily trans- 
ported by means of an electric fork 
truck from various machines to the 
drain. After lowering the~drum to 
the ground, the operator moves the 
truck back until the fork tips are 
under the edge of the base plate. As 
the forks are slowly raised, the drum 
rolls over and the waste is emptied. 
The drum is automatically returned 
to an upright position by the weight 
of its base. 





Roll-over drum makes disposal of contents 
easy 
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Device Improves 
Projection Welding 


A DEVICE WHICH makes practically 
fool-proof the projection welding of 
steel studs on metal hinges and sheet 
metal surfaces has been perfected by 
Andrew Campriello, a foreman and 
spot welding expert at General Elec- 
tric’s Schenectady Works. 

The device calls for a vertically- 
milled slot in the collet, which is lo- 
cated in the bottom electrode. The 
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collet is tapered. When the stud is 
introduced in the collet and the upper 
electrode is depressed, the jaws of the 
collet close tightly about the stud. 
The resulting pressure causes the cur- 
rent to be distributed evenly on.all 
sides, and at the top of the stud near 
the welding zone rather than through 
the entire stud and then to the sheet. 
Below the collet is a space for air, 
forced in under pressure by a hose. 
As soon as the welding is complete 
and the upper electrode lifted, the air 
pressure forces the tapered collet up- 
ward. The collet expands and releases 
the stud. “Binding” of the stud on 
release was formerly a problem. 
When the collet reaches a height 
sufficient to release the stud, its move- 
ment is stopped by a setscrew which 
engages the bottom of the collet. 


Makes Assembly 
Easier and Safer 


TIGHTENING or removing large nuts 
underneath flanges of heavy apparatus 
was a difficult and sometimes danger- 
ous job until this device was suggested 
and developed by Samuel Solini, a 
machinist in General Electric’s Sche- 
nectady Works turbine shop. Some 
of the nuts weigh as much as 75 Ib. 





Scheme for tightening or removing 
large nuts 


Previously a crane had to be used, 
but the nuts could not always be held 
securely and a workman might have 
one fall on this toes. Solini’s device, 
for which he received a $75 award 
through the Company’s suggestion 
system, is hooked in the center of the 
nut on the top side of the flange. 
Length of the vertical bar and the 
reach of the lever arm is adjusted 
according to size of the flange by set- 
ting two pins in the proper holes. The 
coupling in the vertical bar permits 
360-degree rotation of the lower por- 
tion of the device. The plate on which 
the nut is placed at the end of the 
lever arm is on a pivot so that it turns 
with the nut. A wrench can be held 
in position on the nut by the lever arm 
for tightening by sledging. 
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The Boiler Fireman’s 


By J. R. DARNELL 


Handbook 


Types of waste fuels .. . Types of plants burn- 


ing waste fuels... Furnace settings... 


Use of 


Dutch ovens ... Water cooled grates .. . Fac- 


tors for proper combustion . . . Use of pre- 
heated air in burning various waste fuels 


Part XXI. Waste Fuels Firing 


ASTE FUELS, for the most 
part, consist of sawdust, shav- 
ings, planing mill trimmings, slabs of 
bark from saw mills which may or 
may not be “hogged,” tan bark and 
bagasse. The latter is the refuse 
from the grinding of sugar cane. 
There are relatively few data on 
the burning of such waste fuels as 
compared to the firing of other fuels 
such as coal, oil and gas. In the 
Northwest there are several large 
power stations burning wood waste 
but of the total number of plants 
burning such fuels, the great ma- 
jority are found in small, industrial 
plants such as furniture factories and 
planing mills. 
Many small plants burning saw- 
dust, shavings and other forms of 
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Fig. 1 ‘This HRT boiler has a Dutch oven 

used for the primary combustion zone 

when burning wood waste on horizontal 
grates 












wood waste are the worst offenders 
in smoke production, especially where 
there is no provision for over-fire air. 
Even in plants where the smoke prob- 
lem has been solved, in many cases 
fly ash and cinders create a nuisance 
if not an actual hazard unless special 
steps are taken to overcome such 
difficulty. 

Many furniture manufacturing 
plants having the most up-to-date 
equipment for the actual production 
of furniture, have woefully inefficient 
furnaces and boilers fired with wood 
waste, Conditions are the worst where 
hrt boilers, generally with low set- 
tings, are installed. Low set water 
tube boilers also will cause trouble, 
particularly with installations where 
all of the air for combustion is ad- 
mitted through the ash pit doors and 
.the fires must be cleaned by raking 
with long hoes through the fire doors. 

In wood fuels containing bark there 
usually is a certain amount of sand 
adhering to the bark. This sand fuses 
with the ash and adheres to the 
grates unless hollow bars with water 
cooling are employed. Fusion of the 
sand with the ash in the fuel also 
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Fig. 4. 
Fig. 2. In this HRT- boiler setting the flow of wood waste and air ary air is 
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through the side wall is automatically controlled 
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Fig. 3. This shows the design of a Dutch 

oven for burning waste fuels on sloping 

grates. Secondary air is admitted through 
ports in the bridge wall 


causes glazing and running of the 
furnace walls with spalling at the 
joints if high temperatures are main- 
tained in the furnace. The best and 
safest remedy for excessive refrac- 
tory maintenance is the substitution 
of water-cooled walls but good results 
also may be obtained by enlargement 
of the secondary combustion space. 


Types of Furnace Settings 

In some of the older installations 
of hrt boilers there are openings on 
both sides of the shell just back of 
the front wall, through which the 
wood waste is poured down on the 
grates. The fuel piles up against the 
side walls and prevents the radiation 
of heat from these walls to the fuel 
bed. To overcome such difficulty, de- 
signers have provided an extension 
of the furnace in the form of a Dutch 
oven as shown in Fig. 1. Fuel is fed 
to the grates in the primary combus- 
tion zone through ports in the arch 
forming the roof of the Dutch oven. 
Particles which blow over the bridge 
wall settle on the grate G. Secondary 
combustion air is supplied through 
openings in the rear of the first 
bridge wall. 


cOLLEDTOR 


In this furnace designed for burning waste fuels, second- 
is admitted through a supplementary grate back of the 


bridge wall 
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In one plant with a low set hrt 
boiler the problem of burning saw- 
dust and shavings without smoke has 
been solved by automatic regulation 
of the amount of fuel and air fed to 
the furnace. As shown in Fig. 2, fuel 
is fed by a worm conveyor to a 
blower which discharges te.a cyclone 
separator. The conveyor and _ the 
blower are both connected to an au- 
tomatic switch actuated by steam 
pressure. Since smokeless combus- 
tion of the wood waste depends on 
the correct amount of air and fuel 
fed to the furnace, an orifice has been 
inserted in the separator vent to con- 
trol the amount of air released to the 
atmosphere. With such arrangement 
the sawdust and shavings are burned 
in suspension. 

In Fig. 3 is shown a Dutch oven 
arrangement with step grates which 
may be used with any kind of boiler 
although it has been found that boil- 
ers of the bent tube type with the 
tubes arranged almost vertically, give 
the best results when firing waste 
fuels. There is greater combustion 
space and less likelihood of accumu- 
lation of fly ash on the tube surfaces. 

Figure 4 shows such a boiler with 
a Dutch oven and inclined grates for 
primary combustion. Secondary air 
is.admitted through grates back of 


the bridge wall. These grates are 
overlaid by brick checker work. 
There is a total of about 109 sq ft of 
fuel burning area with 1896 cu ft 
total furnace volume. The boiler has 
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5900 sq ft of heating surface and is 
designed to produce approximately 
50,000 Ib steam per hour at 200 psig. 

One of the most effective furnace 
designs for burning wood waste is 
shown in Figs. 5 and 6. Figure 5 
shows a longitudinal sectional eleva- 
tion through the furnace in which 
combustion is effected in two stages. 
In the first stage the fuel is fed 
through the top of a Dutch oven 
where it falls into horizontal grates. 
This part of the furnace acts as a 
gas producer. The gas evolved from 
the fuel is then burned in the en- 
larged section of the furnace beyond 
the bridge wall. Secondary air for 
complete combustion is supplied 
through parts in the nose of the arch. 

Figure 6 shows a front sectional 
elevation of the Dutch oven and 
grates. Primary air for the fuel is 
supplied by turbine driven blowers 
mounted on top of the dutch oven. 
This air passes through the side walls 
and through the center pier. By such 
arrangement the air is forced hori- 
zontally into the fuel bed instead of 
vertically and this prevents the fuel 
from being lifted off the grates and 
carried into the secondary combus- 
tion chamber. This boiler has oper- 
ated at about 260 per cent of rating 
without any smoke or cinder accumu- 
lation. 
Proper Combustion Depends on Furnace 

Volume 

In any furnace burning wood waste 
the total sq ft of fuel burning area 
has less significance than the total 
cubic feet of furnace volume since a 
considerable portion of the fuel is 
burned in suspension. The most sig- 
nificant factor is the ratio of fuel 
burned per hour to the cubic feet of 
furnace volume. 

In the operation of the boiler shown 
in Fig. 4 when producing 50,000 Ib 
steam per hour at 63 per cent effi- 
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Fig. 7. Water cooled walls, preheated air and a cinder catcher are provided for burning 
hogged fuel in this 550 hp Stirling boiler setting 
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Fig. 8. Bagasse is burned on step grates 
in this furnace 


ciency, if we refer to Table V in 
Chapter VII we find that if the fuel 
has a heating value of 4940 Btu per 
pound as fired, the pounds of fuel per 
bhp will be: 
33,500 
Lb fuel per bhp = =r 
4940 x 0.63 

Assuming 30 Ib steam per bhp, at 
a load of 50,000 Ib steam per hour, 
the total horse power will be 1667 
and the total fuel burned will be 
1667 x 10.75 = 17,920 Ib per hr. 

The ratio of fuel burned per hour 
to the furnace volume, therefore, 
will be 

17,920 





= 9.5 Ib fuel per cu ft 


1896 furnace volume. 


Since wood waste fuels average 
about 20 Ib per cu ft, the above fig- 
ures indicate that furnaces should be 
designed to burn not more than % 
cu ft of fuel per cu ft of furnace vol- 
ume if the moisture content is in the 
_range of 40 to 50 per cent. 

Referring to Fig. 5 in Chapter VII, 
if the flue gas temperature is 500 F, 
the COz will be about 13.8 per cent 
when the overall efficiency is 63 per 
cent. This COz value is equivalent to 
49 per cent excess air. As shown in 
Table V in Chapter VII, the max- 
imum theoretical COz with no excess 
air when burning wood fuel is about 
20.5 per cent. This is due to the high 
oxygen content of the fuel. 


Preheated Air Increases Efficiency and 
Capacity 

Preheated air is an important fac- 
tor in increasing capacity as well as 
efficiency when burning waste fuels. 
This is particularly true in view of 
the high moisture content of such 
Types of air preheaters and 
the effect of preheated air on COu:, 
furnace ,temperature, flue gas tem- 
perature and overall efficiency is dis- 
cussed in Chapter VIII. 

Figure 7 shows a 550 hp Stirling 
boiler and furnace provided with wa- 
ter cooled walls in the secondary 
combustion zone and a Dutch oven 
for the primary combustion zone in 
which combustion is accelerated by 
preheated air introduced through the 
grate bars. A cinder catcher is pro- 
vided at the bottom of the air pre- 
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heater. Hogged fuel is fed to the 
primary zone through ports in the 
roof of the Dutch oven. 

Furnaces for burning bagasse and 
tan bark usually follow the same 
general design as those for saw dust, 
shavings or hogged fuel. In Fig. 8 is 
shown a Dutch oven type of furnace 


for burning bagasse under a longi- 
tudinal drum type of water tube. 
boiler. 

In a number of cases, waste fuel 
furnaces are provided with oil or gas 
burners for stand-by purposes. Stok- 
ers for coal firing are also installed 
as shown in Fig. 2. 


Why Not Codes for 


Control Systems? 


The author of this article raises an important ques- 
tion. If it is deemed necessary to draft elaborate 
and rigid codes governing the design and construc- 
tion of boilers and other pressure vessels why should 
it not be equally desirable to provide such codes 
governing the automatic control apparatus by means 
of which boilers and related equipment are operated 


By CHARLES W. PARKS 


THE ARTICLE in the December issue 
entitled “When boilers overheat” 
which was taken from the Locomo- 
tive, by the Harford Steam Boiler 
Ins. and Inspection Co. is well worth 
taking into consideration by owners 
and operators of automatic, unat- 
tended boiler installations. In all of 
the cases cited in the article, failure 
was due to low water, which was in 
turn due to failure of the automatic 
control to start a pump or stop the 
burner. These failures are due in 
turn to lack of proper attention to 
the controls or inadequate controls 
being supplied. In many instances, 
only one float and switch is installed 
and when this fails, there is nothing 
to fall back on, which results in burn- 
ing up a boiler, with its disastrous 
results. 

When automatic controls are in- 
stalled in the average small boiler 
room, such as the cases cited, this 
leaves the operator with little or noth- 
ing to do after starting up and conse- 
quently he is sent out into the plant 
to do other work, returning only for 
an occasional check up. One just such 
case comes to my mind where, only 
recently, an owner of a small boiler 
room was talking to me and told me 
that since he had the automatic pump 
installed the fireman seldom has to 
bother with the boiler at all. Millions 
of dollars and years and years of re- 
search have been spent to produce a 
safe boiler steel for tubes and sheets. 
Rigid codes and laws have been com- 
piled specifying how a boiler should 
be built and installed only to have it 
burnt up by inadequate control sys- 
tems. 

Codes and laws are in effect in most 
of the cities and states of the United 
States, yet with all of this, boilers are 
installed and the entire safety of the 
boiler and surroundings depend on 
one or two little floats or switches. 
Why is this? If we can have laws 


governing the construction and instal- 
lation of boilers, we can have laws 
to compel the proper and adequate 
protection where the boiler is to op- 
erate most of the time unattended. 
If plant owners want to operate their 
boilers automatically and unattended, 
then they should be compelled to in- 
stal a full and adequate system of 
controls to assure the safety of every- 
body concerned. 

There should be adequate cut-outs 
and signal systems installed and prop- 
erly maintained. This is not only of 
profit to the owners but is no more 
than fair to the men and women that 
work in or around the boiler room, 
considering the disastrous result of 
an explosion. If, where no such laws 
exist, a safety program should be 
drawn up and distributed to these op- 
erators and owners to educate them 
and point out the best operating pol- 
icy from a standpoint of safety. This 
program should consist of a set of 
specifications and instructions stating 
just how many and what kinds of 
controls to install and how to main- 
tain them. Above all, the program 
should contain a preventative mainte- 
nance schedule, to assure that the 
controls are properly maintained. An 
example of such a program, according 
to my way of thinking and how I 
would like to see it drawn up, is pre- 
sented here. This program consists 
of three parts. The first part covers 
the installation of automatic controls. 
Just how many and what kind and 
how they are to be put in. The second 
part deals with the maintenance of 
such controls. The third part de- 
scribes the purpose and operation of 
such controls. 


Part I 
On fully automatic boilers, that are 
to operate unattended for any period 
of time, two feedpumps should be 
provided. There should be two com- 
plete sets of controls provided. One 
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pump is to run continuously under 
action of a pressure governor, set to 
maintain from 30 lb to 40 Ib feedline 
pressure above the steam pressure. 
The water is to be fed to the boiler 
by. means of a feed water regulator 
(level). The other pump to be used 
as a stand-by. This pump to be con- 
nected to a pressure cut-in switch 
under action of the feedline pressure, 
to start the pump in event of feedline 
pressure failure. These pumps are 
to be interchangeable so that either 
pump can be set to run continuously 
or to be used as a standby. 

Two signal alarms should be in- 
stalled. One signal is to be connected 
to a pressure switch so that a failure 
of the feedline pressure will actuate 
the alarm and at the same time stop 
the burner. The other signal is to be 
a low water level alarm to operate in 
event of low water. This alarm, on 
coming into action, opens the burner 
circuit also, in event of failure of the 
pressure alarm. In case of electric 
pumps and signals, there should be 
no other equipment on this circuit. 
In the case of steam driven pumps, 
there should be no other equipment 
on this steam line. In case of pneu- 
matic equipment, this should have its 
own individual compressor or an 
emergency unit set to cut in, in event 
of air pressure failure. 

Signals should be loud and clear, 


located so that it can be heard at any 


point on the company’s premises and 
of such character that they cannot be 
mistaken for some other signal. These 
signals to be so arranged that they 
cannot be shut off except by restor- 
ing water level or feedline pressure. 
These signals to take their source of 
current from the main shut-off switch 
for the burner, so that when the boiler 
is shut down, the signals will not op- 
erate. A high water level alarm can 
be installed to work in conjunction 
with the low water alarm. 


Part II—Preventative Maintenance 
* Schedule 

After every thirty days~-of opera- 
tion, the safety equipment should be 
thoroughly gone over and tested. Re- 
pairs and adjustments being made 
where necessary. These inspections 
and repairs should be properly re- 
corded for reference. 

The governors, diaphragms, valves 
and pumps packed where needed. The 
pressure. switches, contacts and elec- 
trical connections checked. Pump and 
motor bearings checked and lubricated 
properly. Low water level float cham- 
ber and switch to be inspected. Every 
day when the boiler is shut down, it 
should be done by first shutting off 
the feedpump and allowing the pres- 
sure switch to start the other pump. 
Then both pumps to be shut down 
and allowing the signal to sound and 
shut off the burner. This assures that 
the protective equipment is in perfect 
operating order. As often as possible, 
preferably once each week, the feed- 
water valve to be shut off and allow 
the water level to drop and sound its 
alarm and stop the burner. After 


which the valve can be opened and 
the water brought back up to proper 
level, The boiler inspectors should 
take an interest in this work and re- 
quire a monthly report of the inspec- 
tions and allow no major repairs to 
be made without his permission. All 
inspections should be made by a li- 
censed engineer or competent person. 


Part I11]—Operation and Purpose 


If the pump that is running con- 
tinuously, stops, the feedline pressure 
will drop, thereby actuating the pres- 
sure switch to the other pump, start- 
ing it and restoring the pressure. If 
the other pump fails to start, or the 
water supply has failed, the pressure 
switch to the alarm will come into 
action, sounding the alarm and stop- 
ping the burner. When the second 
pump starts up, there will be about % 
of a glass of water still in the boiler. 
When the pressure alarm sounds, 
there will be from % to % glass of 
water. The low water level alarm is 
for the purpose of sounding an alarm 
and stopping the burner when or if 
the other devices fail to operate. The 
purpose of each set of controls having 
its own source of power is to mini- 
mize the possibility of some one draw- 


ing the power, thereby rendering the 
controls inoperative. The reason for 
the reports and inspections is to in- 
sure that the controls are always in 
operating condition. The purpose of 
the reports to the inspector is to 
have someone checking up on the 
work to see that it is carried out in 
the proper manner. 

To some people, the above program 
will no doubt be considered elaborate 
and unnecessary. It is surprising to 
know how many people who have 
owned or operated boiler plants all 
or most of their lives and yet do not 
know how much power or energy is 
stored up in their little, seemingly 
harmless boilers. Only one who has 
witnessed or saw the results of an 
explosion can have any conception of 
this power. Any program or law that 
will prevent or even cut down the 
boiler accidents, is well worth having 
and if the above program is adopted 
I feel sure that progress towards this 
end will be made. 





DuRING WorLD War I an average 
of nearly 3% lb of coal was required 
to produce a kilowatt hour of elec- 
tricity. In 1944 less than 1% lb were 
required. 
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“Now, look. Mortimer, the management frowns on this sort of com- 
mercialism despite your offer of cutting us in on the profits!” 
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SHOP EXPERIENCE IN THE MIDDLE EAST 


By J. C. 


Those who read the Practical En- 
gineer & Electrician section before 
1943 may remember the author of 
this article as a frequent contributor 
to these pages before the war. Quite’ 
often he wrote under the pen name 
of Atomizer John. In this issue Mr. 
DeFoe comes back to’ these pages 
after 3% years in the army and we 
believe that his article dealing with 
his service overseas will be of inter- 
est to every reader of Power Plant 
Engineering. In his first letter to us 
Mr. DeFoe writes, “You will find en- 
closed a poor effort in an attempt to 
start writing articles again. Forty- 
one months in the Army have sharp- 
ened my experiences but dulled my 
pen. 

“Thirty-seven of the forty-one 
months were spent overseas with an 
engineer heavy shop and an ordnance 
base shop. EHighteen months were 
spent operating shops under British 
supervision in the Middle East and 
nineteen months of service with ord- 
nance base shops in the United King- 
dom and Europe. 

“Since leaving continental U. 8S. in 
October 1942, travels have carried 
me to Rio de Janeiro, Brazil; Durban, 
Union of 8S. A., Indian Ocean, Red 
Sea, Egypt, Palestine, Syria, Iraq, 
Arabia, through the Suez Canal and 
Mediterranean Sea, past Gibraltar, 
Scotland, England, France, Belgium, 
and Luxembourg. Re-entered the 
greatest country in the world 29 Oc- 
tober 1945. 

“Have handled skilled Arabs, Jews, 
Egyptians, European refugees, British 
soldiers, German prisoners of war 
and American soldiers in_ shops; 
there’s no one like our grand Ameri- 
can boys on mechanical work, or any- 
thing else as far as that goes. 

“Thanks to the leadership of our 
American soldiers—Arabs, Jews and 
European refugees worked together 
under their supervision for ten 
months and not one unpleasant inci- 
dent took place in that time. 

“I am glad to be back with my old 
company, they have certainly treated 
returning service men swell and are 
really giving us breaks in jobs.” 

AT THE PRESENT time newspapers 
and radios are carrying much news 
_ about economic and political develop- 
ments in the Middle East. So long as 
the news searchlight is focused on this 
troubled area the readers of POWER 
PLANT ENGINEERING may be interested 
in learning a little more about the 
peoples populating these countries on 
the “other side,” especially if the con- 
tacts were made by virtue of Engineer 
Shop operations in the place which is 
now the center of the present troubled 
region. 

The outstanding experience of deal- 
ing with these peoples was enjoyed 
while supervising a complete engineer 
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DeFoe 


heavy shop in Palestine. Incidentally 
this was the largest American shop 
installation outside of Egypt in the 
Middle East. The shops were used to 
repair heavy earth moving equipment 
(bulldozers, cranes, tractors, etc.) and 
were made up of the following facili- 
ties: 20 lathes, 3 milling machines, 3 
shapers, horizontal boring and table 
miller, crankshaft grinders, 14 weld- 
ing machines, electrical and rewind 
section, 1%4-ton an hour cast-iron 
foundry, non-ferrous crucible fur- 
naces, blacksmith and heat treating 
shop, pattern shop, 6 mould vulcaniz- 
ing and tire repair section and an en- 
ormous repair and engine rebuild 
shop. Altogether it involved two hun- 
dred and thirty tons of shop equip- 
ment and tools. All operating supplies 
were drawn through British depots. 
From start to finish the shops and 
operating personnel were like a phan- 
tasy of universal blends of men and 
machines. The foundry moulding 
sands came from an abandoned Arabic 
cemetery (teeth and bones were mute 
evidence), the American made cupola 
was fed with Turkish pig iron, scrap 
from British vehicles and coke from 
England. Arabic and English mould- 
ers used patterns made by German 
and French Jewish refugees, the cast- 
ings were finished by machinists from 
Palestine, Europe and the British Em- 
pire. Finally the parts were installed 
on American equipment lend-leased to 
our British Allies. The shop personnel 
was made-up of 12 great U. S. Army 
enlisted men, 17 British soldiers, 250 
civilians which included Jewish refu- 
gees from every European country 
(with exception of Norway, Sweden, 
Portugal, Switzerland and Luxem- 
bourg), natives of the Middle East and 
American Jews residing in Palestine. 
The 12 U. S. enlisted men chosen to 
run the shops were probably the most 
select group of shop men in the Corps 
of Engineers. Every man qualified for 
his job by years of experience in the 
same type of work performed in civ- 
ilian occupations. The British Military 
personnel was hand-picked from the 
ranks of Royal Engineers and Royal 
Electrical and Mechanical Engineers 
—a grand group of Scots, South Afri- 
cans, English and Irish. Even among 
the Americans there was quite a mix- 
ture of bloods, a % American Indian, 
a Dutch born machinist, a German 
born foundry man, 3 Missourians and 
the rest also good American stock. 
Skilled craftsmen among the civil- 
ians, especially the European refugees 
proved an invaluable reservoir of shop 
talent. Welders proved to be a prob- 
Iem until the British furnished soldiers 
and a few trained civilians who had 
electric welding experience, gas weld- 
ers and cutters were found among the 
Palestinian personnel. Pattern makers 
came from the Jewish group, foundry 


men and blacksmiths were all Arabs, 
and the outstanding machinists beside 
the American soldiers were the Ger- 
man refugees. 

The question of language differences 
did not prove as difficult as the reader 
might imagine; the ability of most 
Europeans and all Middle Easterners 
to quickly absorb a working knowl- 
edge of the English language even- 
tually proved to be an unparalleled 
benefit, also many of the civilians had 
studied English, this automatically be- 
came an advantage in shop operation, 
but the indispensable interpreters 
were a German educated Pole who 
had spent 20 years.in the Middle East 
and spoke 7 languages and a 14 year 
old Arab boy who could read and 
write Arabic while carrying on a three 
way conversation in English, Hebrew 
and Arabic tongues. 

The simplicity of operating designs 
on American shop equipment was cer- 
tainly exemplified by the rapidity with 
which the cosmopolitan personnel 
learned its operation. Irrespective of 
the praise and desire the civilians had 
for American machines and _ tools 
there were some they never fully ac- 
cepted. It was next to impossible, even 
after demonstration to get a machinist 
to use a clock gage or test indicator, 
for turning a piece of work in a lathe, 
they preferred, almost without excep- 
tion, the scribe held in a surface-gage. 
When sawing wood the American 
hand saw is regarded as something 
hot by the natives, who prefer a saw 
which has the appearance of our buck 
saw—it does the job though. 

American, British, Refugees, Arabs, 
Palestinian Jews and nondescripts all 
worked together in perfect harmony 
for 10 months, yet during all that time 
there seemed to be a question upper- 
most in the civilian minds, and that 
was: “Why are Americans always in 
such a hurry?” 


Corrosion of | 
Economizer. 
By John F. Slavinsky 


RECENTLY OUR economizer sprang a 
leak at the gasket on one of the return 
tube ends. After making repairs by 
replacing the defective gaskets with a 
new metallic gasket, we inspected the 
old metallic gasket through a magni- 
fying glass and much to our surprise 
found that the gasket failed due to a 
bad oxygen corrosion condition in the 
economizer tubes. 

The gasket being of much thinner 
metal naturally was the first part of 
the economizer to show signs of oxy- 
gen corrosion. 

This economizer was installed and 
put into service in the fall of 1941, 
and our next concern was for the 
economizer itself.: 

As we use the most modern feed- 
water treatment available at this time, 
and have one of the latest designed 


. feedwater heaters of the deaeration: 


type, we were more or less in a quan-: 
dary as to the cause of this condition. 
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Distributor for free copy, suitable for displaying in 


Fig. 2125 
Bronze Gate =» Don’t neglect valve leaks! Even small losses of steam, 


water, or air can become very costly over a period of 
time—so costly that every plant management should 


pa gs carefully check all valves at regular intervals. 


‘King Clip" Gate 


When quality-built Lunkenheimer Valves are installed, 
the chance of leakage is reduced to minimum. And 
even if, after extended service, Lunkenheimer parts 
should become worn, new parts can be quickly ob- 
tained from your Lunkenheimer Distributor . . . preci- 
sion-made parts that require no special fitting on the 


Fig. 1938 . job. 
Steel Gate 


The Lunkenheimer ideal, today as for more than three 
quarters of a century past, is to produce valves that 
last longer, require fewer complete-valve replace- 
ments, cost less per year of service... 


THE LUNKENHEIMER CO., Cincinnati 14, Ohio, 
U.S.A. New York 13, Chicago 6, Boston 10, 
Philadelphia 7. Export Department: 319-322 
Hudson St., New York 13, N. Y. 
SEE OUR EXHIBIT, Booth 127, INFORMASHOW 
Hotel Stevens, Chicago, May 27-29 
YOUR LUNKENHEIMER DISTRIBUTOR 


Has A Complete Stock of Parts 
You can always rely on your nearest Lunkenheimer Dis- “UNKENKEIM ER 
tributor for better valve service. He carries a complete NATION-WIDE 
stock of precision-made Lunkenheimer parts, and is DistrinuTrok 
equipped to give you real help in solving problems of SERVICE 
valve maintenance. or operations. Call on him! 


LUNKENHEIMER VALVES 


BRONZE, IRON, STEEL AND CORROSION RESISTANT ALLOY VALVES, 125 TO 2500 LB. S. P.; 
BOILER MOUNTINGS, LUBRICATING DEVICES, AIRCRAFT FITTINGS 
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After making a thorough survey of 
our operating conditions we came to 
the conclusion that when the plant 
was in operation 24 hours per day this 
condition did not exist, but when the 
plant was shut down and the boiler 
was operated with a banked fire over 
the week end shut-down period there 
was not enough exhaust steam dis- 
charged from the duplex feed pump to 
maintain exhaust steam pressure to 
keep the deaerating heater operating 
efficiently. 

To remedy this condition we were 
advised by the service engineer to in- 
stall a steam line to the heater with 
a reducing valve set to introduce 
about 5 psi steam into the heater over 
the week end when plant was not in 
operation, to maintain the same condi- 





tions in the heater, as when the plant 
was in operation at full load. 

Step number 2 was to continue 
pumping sodium sulphite into the 
feed-pump suction, which we did not 
do before when plant was shut down. 
Sodium sulphite eliminates some of 
the oxygen in the feedwater by com- 
bining it to form sodium sulphate. 

To maintain the concentration of 
sodium sulphite at the recommended 
limit we used 4 lb over a 24 hr period 
for the 2 day shut-down. With the 
continuous blow-down line of the 
boiler partly open the concentration 
can be kept under control within the 
recommended limits. 

We believe that with the above 
mentioned controls we can eliminate 
the oxygen from our economizer over 
the week end shut down period. 


LETTERS ano COMMENTS 


Acid on Cement Floors 


IN THE JANUARY issue I noted a re- 
quest for help at a factory that has 
been having trouble with the cement 
used for tiles on floors. We have floors 
which have to stand up under acetic 
acid at high concentrations as well as 
low concentrations. We have found 
that Tegul Vitrobond made by the 
Atlas Mineral Products Co. of Mertz- 
town, Pa., is very satisfactory. I hope 
this information will be of help to 
your reader. 

F. A. LOBLEY, 
Chief Engineer, 
Miles Laboratories, Inc. 

Elkhart, Ind. 


Pump Lining Trouble 

A WHILE BACK one of the boiler feed 
pumps in the plant failed. The fire- 
man called the operating engineer to 
investigate. The trouble was located 
in the water end of the pump. After 
the pump was opened, it was discov- 
ered that the brass sleeve had become 
loose from its setting. Further inves- 
tigation disclosed that the piston body 
projection was badly distorted. The 
piston body was removed, and sent to 
the shop to be aligned. After it was 
returned to the plant, the engineer in 
charge put the lining to proper set- 
ting, and the pump was put back in 
service. 

The following day the same thing 
occurred with another fireman on 
duty. He called the engineer in charge 
on this shift. Investigation revealed 
the lining to be out of setting and the 
piston body projection distorted. The 
same procedure was followed—pump 
piston body projection was aligned, 
pump put back in working order by 
our chief engineer and a machinist. 
To date the pump is still working. 

At the suggestion of my chief en- 
gineer, I am writing this pump epi- 
sode. Thus far it has not been stated 
what caused the lining of the pump to 
be removed from the proper setting. 
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Here is what the writer related to his 
chief as to what he thought was the 
trouble. A badly worn lining along 
with rock hard packing that was but- 
ting. The writer knows as the old 
timers read this they will have to ad- 
mit that packing that is butting will 
cause plenty of trouble. 

To speedily find the cause of the 
trouble at hand, pool your knowledge 
with your fellow-worker as he may 
have a better knowledge of it than 
you do at the time. Every day brings 
new enlightenment to all of us because 





someone is willing to share that which 
he received from another. Keep in 
mind that none of us has anything but 
what has been received from another. 
Pretense without real knowledge is 
folly in the engineer’s world. Hey! 
I’m off the pump subject, so I'll sign 
off. Oh yes, and for the one who 
might have all the knowledge—what’s 
a cuddle valve? 
SAMUEL J. AYLING. 


Wire Brace in 
Electrician’s Cap 
Causes Short 


RECENTLY we had an accident be- 
fall our plant electrician and I thought 
I would pass this information along 
to other readers so that they may be 
on their guard and benefit by this 
rather unusual and painful mishap. 

The plant electrician was working 
on the live a-c switchboard drilling 
some holes into a copper ground bar 
so that it could be anchored on the 
switchboard legs. The insurance com- 
pany wanted our 480 v a-c board pan- | 
els grounded. 

While he was working at the switch- 
board we heard a terrific explosion 
and saw a flash. The next thing we 
saw was a mass of flames around his 
head, face and shoulders. 

One of the watch engineers ran over 
to the man and jerked his hat off and 
smothered out the flaming clothing. 

Although the man was painfully in- 
jured, spending over a week in the 
hospital, fortunately his eyesight was 








This Is the Jet that Shoots the Stars 
SHOWN ABOVE IS a cut-away of General Electric’s jet engine of the 
I-40 type which recently drove the Lockheed Shooting Star on its 
California-to-New York speed record of 4 hr and 13 min. The exposed 
heart of this light and simple engine, which produces 4200 Ib of thrust, 
shows the broad compressor blades connected by shaft with the tur- 


bine. These units rotate together, forming the single moving 


the engine 


part of 
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ONE ORDER TO CRANE... 
Covers All Piping Materials 






























... for high pressure steam piping, for example. 
From boilers to turbines to process steam and conden- 
sate lines, all piping materials for this system are avail- 
able from Crane. All valves and fittings, pipe, fabricated 
piping, and accessories can be secured... on one single 
order...from your Crane Branch or Wholesaler. 

















ONE STANDARD OF QUALITY 
ONE RESPONSIBILITY 
ONE SOURCE OF SUPPLY 


This diagram is but one small example of the big ad- 
vantages of standardizing on Crane—the world’s great- 
est line of quality piping materials. It shows how speci- 
fying and ordering can be simplified for any piping 
system— power, process, or heating. How Crane can 
assume all responsibility for materials to help you avoid 
installation troubles. How Crane assures uniform de- 
pendability throughout piping systems. 

Not until you know the complete Crane line 
will you know what it can give you in service 
and savings. Keep your Crane Catalog handy. 


CRANE CO., General Offices: 836 South Mich- 
igan Ave., Chicago 5, Ill. Branches and Whole- 
salers Serving All Industrial Areas. 























(Right) BIG VALVE DESIGN 
IN SMALL STEEL VALVES 
—the unusual feature of these 
Crane 600-pound small globe 
valves is that nothing was 
sacrificed in their exception- 
ally compact design. They 
stand out for durability and 
easy maintenance under 
toughest conditions at tem- 
peratures up to 850° F, Ideal 
for drips and drains. Globe 
and angle patterns in sizes f 
up to 2 in. See your Crane 
Catalog. 































EVERYTHING FROM... 


VALVES e FITTINGS 
PIPE « PLUMBING 
HEATING e PUMPS 


FOR EVERY PIPING SYSTEM 
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unimpaired. After making a study of 
the accident we found that it was due 
to a cap with a celluloid peak and a 
wire brace at the peak that was the 
cause of it all. This cap he was wear- 
ing is the kind that has a celluloid 
peak with a wire running from one 
side of the crown to the other side. 
While working at the switchboard the 
peak of his cap touched an open 3- 
phase knife switch and hence the ex- 
plosion. 

Since this accident no one is per- 
mitted to wear a cap of this sort 
around the power plant and as an ex- 
tra precaution from now on any one 
working near open knife switches on 
the board has to drape a rubber 
blanket over them so that this type of 
accident will not repeat itself. 

JOHN F.. SLAVINSKY. 

Ridgefield, N. J. 


Parks’ 40-hr Work 
Schedule Is a 42-hr 
Schedule 


The work schedule shown on page 
106 of the March issue of POWER 
PLANT ENGINEERING, appears to be in 
error. 

It is a 5-day, 40-hour week only 
insofar as the working of five days in 
succession is concerned—not accord- 
ing to the usual week of seven days. 
In these days of overtime pay after 
forty hours of work in any one week 
it would not be generally applicable. 

If the week were to siart on Mon- 
day, according to the schedulé, one 
man would work six days (48 hours) 
each week. Further, if the week were 
to start on Thursday (for example, 
March 28th), then “A” and “D” would 
each work six days, “B” would work 
five days, while “C’ would work but 
four days. Four men, working 40 
hours each during one week, will lack 
eight hours of finishing the week. The 
total number of hours worked, 160; 
the total number of hours in one 
week, 168. 

It falls my lot to be on the 11:00 
P.M. - 7:00 A.M. shift, which explains 
my interest in a rotating 5-day, 40- 
hr. work schedule. In short I would 
like to see if the sun still shines. 

Mason City, Ia. GLEN R. LYTLE. 

Box 81. 


How to Test Water in 


the Boiler Room 


EVERYTHING pertaining to water 
treatment is of interest to me. Of 
particular interest was E. O. Davis’ 
article in the November 1945 issue. 
The commentary from Mr. Fleming 
and Mr. Davis’ reply in the February 
1946 issue tend to bring out much- 
needed discussion of important con- 
troversial ideas. 

I question very much the statement 
by Mr. Davis that boiler water should 
be kept between 0.1 gr and 05 gr 
hardness. I do not doubt that there 
have been instances where boilers 
have been kept .free from objection- 


able scale under such conditions. 
However, in such cases it is likely 
that certain existent conditions made 
such trouble-free operation possible. 

The ratings may have been rela- 
tively low. The same may be said 
of the operating pressure. In fact, it 


‘has only been in recent years that 


phosphate conditioning has been ad- 
vocated for pressures under 150 psi. 
Blowdown may have been high, or 
the boiler design may have influenced 
the results. It may be that coagulants 
absorbed the deposits or were present 
in the form of organic: matter. Then 
again there may have been periods 
when excess phosphates were present 


- and the small amount of deposits were 


removed thereby. In fact, if little or 
no calcium were present, the magne- 
sium salts would be converted to the 
hydroxide by maintaining proper 
alkalinity conditions. Any number 
of things may have contributed to the 
prevention of the objectionable scale. 


- Whatever the conditions, there is only 


one really safe rule to follow and 
that is to keep boiler water at zero 
hardness at all times. 

Mr. Fleming correctly states that 
in boiler water “that has been prop- 
erly conditioned and has a (soluble) 
phosphate concentration of from 40 
to 60 ppm phosphate (as PO,), the 
hardness will be zero.” Let me em- 
phasize the term “properly condi- 
tioned” as regards alkalinity. Mr. 
Davis states that, at the plant in 
question, the M reading was main- 
tained at 18 to 26 gpg. He failed to 
mention that the important element 
is to be sure that the P alkalinity is 
at all times greater than % M. 

When the hydroxide is present, the 
magnesium is converted to magne- 
sium hydroxide, and the phosphate 
to trisodium phosphate, in which 
form it will readily react with the 
calcium present to form tricalcium 
phosphate. Also, the pH will be suf- 
ficiently high to inhibit corrosion. 
Most authorities agree that to fulfill 
these conditions we must maintain a 
minimum total alkalinity of 10 gpg 
with P always greater than % M. 

In the last paragraph of Mr. Flem- 
ing’s letter, he states “if we deter- 


mine that the phosphate concentra- - 


tion is above 40 ppm, we know im- 
mediately that the hardness is zero.” 
I believe that he will find that this 
will not always hold true if the fore- 
going conditions as to alkalinity are 
not met, or if phosphate concentra- 
tions are permitted to rise to unduly 
high levels. It is generally agreed 
that best conditions are assured when 
the phosphate is held between 30 and 
60 ppm. 

I believe that the use of the term 
“phosphate” should be clarified some- 
what by referring to it as soluble 
phosphate or excess phosphate, so as 
to not confuse it with the tri-calcium 
phosphate resulting from the action 
of the tri-sé6dium phosphate on the 
calcium salts. This latter precipitate 





is insoluble and must be removed by 
filtering before making the usual 
phosphate test. 

I have always thought it good prac- 
tice to run a soap hardness test on 
the boiler water as a check, particu- 
larly when proper alkalinity condi- 
tions are not maintained, or when 
excess phosphate concentration is un- 
usually high. 

It should not be out of place to 
make a suggestion as to the method 
of feeding phosphates. Never intro- 
duce them to the feed lines except in 
shots, or deposits are likely to occur. 
These deposits usually make them- 
selves known through faulty opera- 
tion of feedwater regulators. When 
phosphate is introduced in shots, it is 
followed up with sufficient phosphate 
—free water to enable the deposits 
to be washed out before they can 
become adherent. When it is desired 
to feed phosphate continuously, it 
should be fed direct to the boiler 
drum through a separate line. The 
feeder should be set as close to the 
drum as possible. If this small line 
should eventually become incrusted 
with deposits it can easily be re- 
placed. 

As to the use of the different types 
of phosphates, operating conditions 
dictate which is the most desirable. 
Whether you feed meta, mono, pyro, 
or di-sodium, the final product in the 
boiler is tri-sodium. The reason that 
tri-sodium is not used originally is 
that it is highly alkaline, and one of 
the reasons for phosphate condition- 
ing is that, in using it, water may be 
softened without any increase in alka- 
linity. 

I trust that my friend, Mr. Davis, 
as well as Mr. Fleming will accept 
this friendly comment in the spirit 
in which it is offered. 


Kirkwood 22, Mo. W. J. WricHT 


Washing Is Best 
Cure for the Itch 


ON PAGE 105 of the December issue 
of POWER PLANT ENGINEERING, I note 
that some fitters working on spun 
glass insulation suffer from the itch. 
I have had some experience with this 
type of insulation in tower packing. 
The best solution to the problem is a 
good shower with thorough soaping 
after the job has been done and this 
can be followed by an alcohol rub. 
To reduce the trouble, wear leather 
gloves on the hands. Also clothing 
worn should be closed at the wrist 
and around the ankles. Friction tape 
serves admirably for this purpose. 
Keep the shirt outside the pants or 
wear a pair of overalls. At the end 
of each day blow out the clothing 
with air. Water-proofing overalls 
with aluminum stearate will also 
greatly reduce the penetration of the 
glass particles. : 
Hopewell, Virginia 

H. E. WEIGHTMAN 


May, 1946— POWER PLANT ENGINEERING — Chicago, Ill. 



















~ YOUR PLANT’S 


7 


with thea CY Ca BACT), 


\f You keep air and fuel rates in accu- each variation and in its corrective 
rately measured proportion to each response. It is simple to install, to 
4 other and in direct relation to the maintain, to operate. 


plant load, when you use Hays Auto- 
t sacitie Crisieatiin Coatro). You recognize the advantages— 


t aa 
steam pressure maintained constant 

The result is simple and exceed- Suen cae ; : 
turbine room efficiency improved, and 


ingly profitable—you operate your canly et ‘canals tlh site 
_ boilers closer to_their mdximum ca- ie : 

acity; and do it safely, much more ected; Saal Cn RRS Cree 

P . , appreciably lowered; clinker trouble 


j economically than is possible under ty 
manual operation. You actually greatly lessened; smoke negligible. 


stretch your plant's steam capacity. How you may enjoy these advan- 
; This is the truly modern system— tages is explained in Bulletin 46-605 
wholly electrical: sensitive to the —contains helpful schematic draw- 
| slightest change in steam demand, ings of 14 typical installations. Better 
: telegraphic in its instant measure of send for it. 
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A Call to Arms 
By Thos. W. Benson 


THERE IS LITTLE doubt that we are 
entering an era that may be marked 
by many startling changes in means 
and methods of power generation and 
utilization. It naturally follows that 
an effective program must be set up 
for training operators in the use of 
equipment that will be going into 
service as post war plans materialize. 
The able discussion of Mr. Mosher’ 
on this phase of the subject requires 
little elaboration, as he covered 
thoroughly the methods for setting 
up the necessary training programs. 
It might be added however, that in 
addition to industry and government 
sponsoring educational efforts along 
this line, equipment manufactures 
and insurance interests should also 
render aid and encouragement to 
such movements. 


The purpose of these paragraphs is 
to consider what rewards the operat- 
ing engineer is to receive in return 
for the higher skills he must develop 
to meet the changing conditions. The 
training of new engineers in higher 
skills demands that men now operat- 
ing must also increase their knowl- 
edge and ability or be hopelessly lost 
in the flood of future developments. 


Are we to assume that the operat- 
ing engineer will naturally receive 
the proper recognition of his status 
in the national economy, both financi- 
ally and professionally? Or will he 
continue to be the forgotten man, the 
drudgehorse that carries on without 
recognition or appreciation? 

Based on past conditions, it is un- 
likely that there will be any change 
in the operating engineers-status or 
condition of servitude unless long 
range plans action are effected to 
change the viewpoint of management. 
One need but thumb through the back 
issues of Power PLANT ENGINEERING 
to find sufficient material to write 
a book on the abuses heaped on the 
operating engineer and the existence 
of such conditions is convincing proof 
that changes should be made. With 
industries’ need for skilled men comes 
the opportunity to remedy the defects 
that have driven more than one man 
to seek other fields of endeavor. 

In many criticisms leveled. at man- 
agement and working conditions by 
contributors to these columns in the 
past, there has been a marked ab- 
sence of any suggestion for correcting 
the evils beyond those which might 
apply to isolated cases. Long range, 
and overall planning for the general 
improvement of the power engineers 
has been lacking, so it is with some 
trepidation that an outline for such 
a plan is develeped here. 


The first and major difficulty is to 





1Training of Practical Engineers, page 
102, October, 1945: 


get a group of men altruistic enough 
to support any program that does not 
promise ‘immediate and_ personal 
profit. Since the individual is helpless 
in face of existing conditions, results 
can only be obtained by sustained 
group action, so that must be the 
starting point of any plan that might 
succeed. In view of the fact that world 
developments in the past year have 
forced the individual to assume an 
international viewpoint on many sub- 
jects, it is possible that now for the 
first time in many decades there is 
reasonably hope that the operating 
engineer may realize working condi- 
tions and financial rewards compar- 
able to those of the man in the next 
block. 


The nucleus of the group would 
naturally be some existing operating 
engineers association, to avoid the de- 
lay and work involved in building a 
new national organization. Such ef- 
forts at bettering the engineers posi- 
tion should fall within the realm of 
the. activities of such an organization 
and would require little change in 
organization setup or bylaws. 

Any concerted action demands fi- 
nancing, for much of the work must 
be a full time occupation for active 
agents and the load must fall first 
of all on the members of the organ- 
ization. This implies increased mem- 
bership, in fact the membership of 
every engineer in the country should 
be aimed at and much of it could 
be realized if they were approached 
with a real, comprehensive program 
for concrete action that had as its 
direct objective the engineer’s wel- 
fare, both personal and financial. 


The first action of the organization 
should be to set up a committee that 
had as its first objective the prepara- 
tion of an improvement program. 
This should cover three main fields, 
educational, publicity and legislative. 


In the educational field it should 
make a study of past efforts. in the 
training of engineers and the results, 
with the idea of making their finding 
available to all those. interested in 
planning power engineer training. It 
could further set up minimum stand- 
ards as to time and subjects of train- 
ing programs and work out a system 
of certifying those who have com- 
pleted such formal instruction as de- 
cided upon. 

A study should be made of pub- 
licity methods that would impress the 
public as well as management with 
the importance of the engineer in 
industrial progress, conservation of 
natural resources and the general 
well being of the nation. This need 
not involve direct advertising, but a 
systematic effort to have equipment 
manufacturers so slant their advertis- 
ing copy to bring the operator into 
the picture and indicate his part in 
the proper functioning and continued 
satisfaction that is bound to result 
when their equipment is under the 
care of properly qualified operators. 
Such facts can be brought out in 
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many ways that are now neglected 
or ignored. Simply rephrasing an 
offer of free engineering service, 
would remind a prospect that he has 
an engineer in his employ who de- 
serves consideration. 

And finally the legislative or licens- 
ing phase. Here again a_ study 
should be made of licensing practices 
throughout all the states and recom- 
mendations worked out from past ex- 
perience to form a basis for licensing 
procedure. Obviously some system of 
graded licenses would be necessary 
to meet all ‘the conditions meet with 
in the operating field. 


From such a study there could be 
drafted legislation that could be sub- 
mitted to the legislature of the vari- 
ous states in a real attempt to make 
them all uniform. 


The enactment of such legislation 
need not affect the men at present 
holding positions. Should a graded 
system of licensing be found desirable 
it would not be difficult to work out 
an equitable method of rating eperat- 
ing engineers now employed, on the 
basis of their experience and position 
and to issue licenses in the proper 
classification. 


It is realized that no small group 
of men could carry out this program. 
It’s first activities would be confined 
to developing the details of a work- 
able program This would require at 
least a year to gather the informa- 
tion required, to study and analyse 
it and draft up to recommendations. 
With this material in shape there 
would be possibility of putting on a 
membership drive that would result 
in an imposing organization that 
could finance a nationwide drive for 
the proper recognition of the power 
engineers. i 


The actual work of carrying out 
the program would then fall on 
smaller groups located in the individ- 
ual states or centers of industry, 
which, working in cooperation with 
each other and the main committee 
could hope to achieve their goal. 


Carried to the ultimate, such a 
plan would raise the status of the 
operating engineer to that of a semi 
professional by establishing and main- 
taining minimum standards of educa- 
tion, classifying the engineers accord- 
ing to training and experience so 
their credentials were a definite as- 
surance of their ability. 


Under such conditions there is 
every hope of employers realizing 
that the operating engineer can no 
longer be browbeaten and if he de- 
sires such service it cannot be bar- 
gained for in the marketplace but 
must be bought at full market value. 


The road to this goal is neither 
short nor easy. It would take years 
of concentrated effort and unless the 
operating engineers are ready and 
willing to make the necessary sacri- 
fices there is little hope for any 
change or improvement in their con- 
dition. The older men could hope for 









































Bulletin No. 306 
will give you in- 
formation on the 
Troy-Engberg 


Steam Engine. 
Shall we send R 
you a copy? 






TROY-ENGBERG 
STEAM ENGINE 



















Thousands of Troy-Engberg Steam Engines have 
been operating for 10 to 20 years, even longer, 
without need of major repairs. This contributes to 
the exceptionally low power cost produced by 
these engines throughout industry. 

Why not investigate the advantages of using the 
Troy-Engberg Steam Engine in your plant? If you 
use steam for processing or heating and if you are 
operating such equipment as compressors, blow- 
ers, pumps, stokers, generators, etc... you have the 
setting for a profitable investment in low cost power. 


TROY ENGINE & MACHINE CO. 


Established 1870 
887 RAILROAD AVENUE e TROY, PENNSYLVANIA 
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little personal gain beyond the knowl- 
edge that any effort or money given 
for the cause will have brought 
greater recognition to those who fol- 
low in their footsteps. The younger 
man could confidently plan for a 
brighter future than is offered today. 

There would seem to be little that 
the individual can do to expedite 
matters in this or any other plan that 
may be proposed. Actually he can do 
much by simply writing to the secre- 
tary of the nearest branch of any 
engineer’s organization and inquiring 


if they have any national plan for 
improving conditions for the operat- 
ing engineer and if so, what is being 
done. 

To prevent any misinterpretation of 
motives, it should be stated at this 
point that the writer holds no brief 
and is not a member of any such or- 
ganization. It being an undeniable 
fact that organization is necessary in 
any national effort and existing or- 
ganizations is the handiest tool for 
the purpose. Well, Mr. Engineer, just 
what are you going to do about it? 
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Question No. 330 | 


Will Water Treatment 
Pay on These Heat 
Exchangers? 


IN A LARGE refinery, where I am a 
water chemist, a new unit is being in- 
stalled that contains many water-side 
heat exchangers. The design on many 
of these exchangers calls for velocities 
as low as 3 ft per sec with 130 F out- 
let temperature. 

A large majority of the exchangers 
designed for these 3-ft-per-sec veloci- 
ties have the incoming product at 225 
F. Another series of exchangers de- 
signed for the same velocities have 
the incoming product at 325 F. 

I believe that these velocities are 
too low for the water to be treated 
economically for these exchangers, 
when it is considered that the refinery 
unit will operate on a shutdown sched- 
ule of from nine months to a year. 

Those in authority insist that I am 
unduly concerned over the velocities 
of water through these exchangers. 
Please set me straight on this ques- 
tion. 

Houston, Texas. 


Quesiton No. 331 
How Build This Walk-In 


Refrigerator? 


I AM PLANNING to build a 6-by-6-by- 
6-ft walk-in refrigerator for use in a 
home dairy. I must maintain the tem- 
perature in this refrigerator between 
38 F and 40 F. 

I am thinking of using Celotex. for 
insulation and would like to know how 
many layers of this I would have to 
use to get good refrigeration. : 

If there are any other materials 
suitable for building such a refrigera- 
tor that would be better to use, I 


J.P. 


12 


would like to have some information 
about them, provided they are avail- 
able immediately. 

I would also like to know what size 
refrigerating machine should be used 
for this box. 

Amsterdam, N. Y. M.J.B. 


EpiTor’s NoTteE—Data and methods 
of making the above calculations are 
given in: | 

Refrigeration, 2d Edition, Power 
Plant Engineering. 

Refrigerating Data Book, 5th edi- 
tion, 1943; American Society of Re- 
frigerating Engineers. 

Principles of Refrigeration, W. H. 
Motz; Chapters XIV and XV; Nicker- 
son & Collins Co. 

Further comments from readers on 
materials and methods effective in 
their own experience will be appre- 
ciated. : 


Question No. 332 
Heating and Purifying 
Swimming Pool Water 


AT OUR UNIVERSITY we have an in- 
door swimming pool located on the 
main floor of what used to be our 
gymnasium, but which is now being 
remodeled into a Commons Building. 
This building is located about 75 ft 
from the power plant. 

For some years we have heated our 
swimming pool water with live steam 
sent directly from the boilers. This, 
of course, means that a lot of sedi- 
ment is shot into the water, which 
makes it dirty and also probably un- 
sanitary. There is a filter for the 
swimming pool in the basement of this 
building but it has never (or at least 
for a number of years), worked satis- 
factorily. It is my understanding that 
it takes some 60 hr to filter the pool 
with this filter. 
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I am told that the water can be 
heated more quickly by using live 
steam, and have been advised that 
this might be passed though a system 
of coils which would eliminate the 
sediment. : 

Any information or suggestions you 
have concerning economical heating 
and filtering of water for an indoor 
swimming pool will be appreciated. 

R.N.B. 


Kansas. Business Manager . 


Question No. 333 
How Big a Relief Valve 


for Engine Receiver?. 


How po you figure out the size of a 
relief valve for the receiver of a 
cross-compound steam engine? Now 
don’t tell me to ask the engine or 
valve manufacturers, but assume an 
engine capacity, cylinder dimensions, 
steam pressures, water rate, and any 
other factors necessary, and show me 
just how I can arrive at the proper 
size of valve myself. 

Salem, Mass. J. H. 


Question No. 334 


: First He Wants the Steam 


Dry, Then He Wants It 


Wet—from Same Boiler 


ON OUR BOILER we carry 80 lb steam. 
pressure and need this amount for our 
drying tumblers and hot head presses, 
dry rooms, etc. This works out very — 
well and gives us good drying and 
very dry steam. 

On our wool and silk presses and 
finishing machines, the dry steam is 
too dry to do a good job and someone 
suggested that we cut our steam pres- 
sure to these departments so that our 
steam would not be as dry and do a 
better pressing job and we have pur- 
chased a valve to reduce the pressure 
to 55 1b. Now I am told by an engi- 
neer that a pressure valve will not 
change the steam as far as the mois- 
ture is concerned. 

We are changing our entire lay-out 
in the next month or so and would 
greatly appreciate it if you could give 
us any suggestion on how the above 
problem can be solved with one boiler, 
supplying both dry and moist steam. 
* Some.years ago we carried even a 
higher steam pressure than we do: to- 
day on the same Scotch Marine boiler 
and had moist steam in our presses. 

At that time we had a return sys- 
tem and did not use any traps on the 
machines but instead had gravity flow 
to a tank on a lower level where a 
return trap forced the water back to 
a receiver over the boiler and from 
there into the boiler. 

I have been thinking that the return 
system did not keep the water clear 
of the presses and for that reason gave 
us the moist steam. 

Would it be advisable to put our 
pressing department (20 presses) back 
on such a return system or can the 
same results be accomplished in a 
different way? 
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RING “U.S: YOUR GASKET PROBLEMS.” 









QUANTITY? 


One or a million. 


MATERIAL? 


Metal, asbestos, fiber, rubber — 
anything. 


SIZE? SHAPE? 


We have it or can make it. 


APPLICATION? 


Our Gasket Engineers know the 
answers! 


























Send a sample gasket, a drawing, a 
description of the application (or all 
three) with your inquiry. That is all 
we need to give you the RIGHT gas- 
kets for your particular service. 


UNITED STATES , 
GASKET CO. ome) 
1596 PIERCE AVENUE 


CAMDEN, NEW JERSEY 
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I noticed while in a dry cleaning 
department of a laundry about two 
months ago that they were carrying 
125 lb steam pressure and still the 
steam on their presses (which hap- 
pened to be on the 2nd floor) was 
very moist. I inquired at the time if 
they had made any provisions for the 
moist steam at the presses and they 
told me no. 

Could it be in this case that the long 
run from the boiler room would make 
some difference? 

Pennsylvania. J.E.Y. 


Editor’s Note—The above question 
comes not from an engineer but from 
the manager of a large cleaning and 
dyeing establishment. Note that the 
boiler generating the steam is a 
Scotch Marine Type. 


Answer No. 315 
How Calculate Steam 
Flow Through Slots? 


IN THE DECEMBER 1945 issue, J.R.D. 
showed a cubical pipe fitting mounted 
on the end of a standard 1-in. pipe 
and asked what formulas and coef- 
ficients could be used to calculate the 
flow of 75-psig steam up through the 
pipe, then through a V-shaped slot in 
one end of the fitting and out to at- 
mosphere. 

This was definitely a practical prob- 
lem, said J.R.D., involving determina- 
tion of the capacity of a second device 
following the V-slot. However, search- 
ing the literature of flow, he had found 
only one reference, showing how flow 
through slots was calculated by using 
Napier’s formula W = pa ~ 70. 

Was this good enough, he asked? 
For various reasons, he said, including 
the arrangement of the equipment, it 
was not possible to install a flow 
meter on the 1-in. pipe line. 

In consultation with some of the 
engineers who really know about 
measuring and calculating flow, the 
editor has been searching the various 
flow meter “bibles” for some help on 
this problem. So far, nothing better 
can be found than Napier’s formula. 

Some preliminary calculations based 
on this formula give 1018 lb of steam 
per hour as the flow through the V- 
slot. This is arrived at by converting 
the area of the slot into the area of 
an equivalent circle so that the diam- 
eter of the circle can be used in this 
form of Napier’s equation: 

D= ¥ (0.0246 W) ~ (14.7 + P) 
in which D = orifice diameter in 
inches, W = flow in pounds per hour 
and P = pressure in psi gage. 

To measure this flow directly with 
a meter in the 1-in. steam line, if it is 
important enough, it is quite likely 
that some rearrangement of the pipe 
might be made so that an orifice could 
be installed in it. 

One commercial orifice flange as- 
sembly is available for nominal pipe 
sizes from % in. to-2 in. For 1-in. 
pipe, the total length of straight pipe 
required for the installation, including 
the flange assembly itself, requires 
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only 12 in. straight run of pipe ahead 
of the orifice and only a few inches 
following it. In modern practice, ac- 
cording to some authorities, it has 
been found that the required accuracy 
is secured with straight runs of pipe 
much shorter than were formerly be- 
lieved necessary. 

It has been suggested that, if an 
orifice cannot be installed, there must 
be a shut-off valve somewhere in the 
line that could be calibrated and used 
as a meter. This, say the flow meter 
engineers, is too complicated and they 
do not recommend it. 

Other engineers raise the point that 
there must be room enough in the 
assembly for installation of a variable- 
area or sight-flow type of meter re- 
quiring no orifice. ; 

Finally, if no type of meter could 
be installed, why couldn’t the steam 
flow be measured by discharging the 
steam through the slots to a simple 
atmospheric-pressure condenser, col- 
lecting the condensate and weighing 
it?—THE EpIror. 

Calibrate a Valve to Measure Flow 

I PRESUME that by this time some- 
one has answered J.R.D. and in- 
formed him that Napier’s old for- 
mula was only the grossest approxi- 
mation but about as good as anything 
he can do for his problem, in view 
of the turbulent nature of his elbow 
and the rough interior of the walls. 
There is also the question of the 
orifice condition, the interior or up- 
stream edge being of more impor- 


tance as a possible sharp-edge orifice 


than the outside or down-stream 
edge. 

With certain assumptions, this case 
can be formulated, but the necessary 
simplifying assumptions are violated 
—so it’s no soap. It is easier to cali- 
brate a valve as an onfice and use 
that to determine the flow. There 
must be a shut-off valve. The data 
for doing that are available.. 
Hopewell, Va.  H. E. WEIGHTMAN 


Answer No. 316 
How Detect Contamina- 
tion of Heater Con- 
densate by Oil? 


IN A CLOSED heat exchanger with 
oil inside the tubes.at higher pressure 
than the steam outside the tubes, there 
is always the chance that leakage will 
contaminate the condensate with oil, 
said E.H.R. in the December 1945 is- 
sue. In this particular installation, the 
condensate flows to another process 
in which no oil can be permitted. 

Consequently, even though a sepa- 
rator could be installed to trap out 
the oil, it would be much better, said 
E.H.R., if they could use some device 
that would detect heater leakage at 
once, that could perhaps shut off both 
steam and oil flows and that would 
give them full information about in- 
ternal heater conditions at all times. 

In the March issue, W. F. Schap- 
horst advocated the use of an oil filter 
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with provisions to measure the pres- 
sure drop across it as an indication 
of oil leakage into the condensate. 
Jesse L. Erisman -presented detail] 
sketches of an oil separator for the 
heater condensate, equipped with elec- 
trical alarms and controls. 

But suppose oil in some way became 
emulsified with the condensate? How 
would either of these methods detect 
it? Here are some comments on that 
point. 


What If Oil Emulsified? 

IN FURTHER REFERENCE to the re- 
plies to this question given in the 
March ’46 issue, I submit the follow- 
ing suggestions. 

Some oils form emulsions with water 
that cannot be removed by any filter. 
Such emulsions may even remain in 
suspension in the boiler water and not 
accumulate at the top of a water glass 
until the concentration becomes ex- 
cessive. Chemical treatment of such 
waters will cause coagulation of this 
emulsified oil so that it can then be 
filtered out of the water. 

I have seen boiler water that ap- 
peared to be quite clear and free from 
oil but when a small sample—25 or 30 
cc or about 1 oz—was shaken in a bot- 
tle with a few cubic centimeters of 
chloroform, the chloroform would wash 
out the emulsified oil from the water. 
The chloroform settling out at the bot- 
tom of the bottle on standing (chloro- 
form being heavier than water) would 
have a decidedly brown color due to 
its absorption of the oil from the 
water. 

The sample of boiler water should 
be well cooled before adding the chlo- 
roform. In some cases the appearance 
of the water before and after shaking 
will change noticeably. With appre- 
ciable amounts of emulsified oil pres- 
ent in the water, it may have a bluish 
or somewhat iridescent cast, which 
will be removed on shaking, the water 
then appearing flat and dull compared 
to its previous appearance. 

If the water is decanted from the 
chloroform and the chloroform with 
its dissolved oil then poured upon a 
clean blotter, the oil will leave a stain 
on the blotter after the choloroform 
evaporates. This chloroform test may 
also be made a quantitative means of 
determining the amount of oil present, 
if the original sample of water is ac- 
curately weighed, the chloroform and 
oil mixture. evaporated, then the re- 
maining oil weighed. 

No oil separator or filter will re- 
move emulsified oil, the particles of 
which. range in size down to about 
0.00001 in. in diameter. I have seen 
samples of steam condensate that ap- 
peared to be oil-free so far as visual 
evidence of oil being present; but tests 
showed 20 parts per million of emulsi- 
fied oil in the water. Just how much 
concentration of this water must occur 
in the boiler before this oil will show 
in the glass will be dependent upon 
the chemical nature of the water, 
eoagulants present, and so on. 

Erie, Pa. W. W. PETTIBONE. 
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These results were recorded 45 months after the two- Sx 
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spent for repairs. The story is told by Bulletin 449. 
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Feed Water Regulators, Pump Governors, Differential Valves, 
Liquid Level Controls, Reducing Valves and Desuperheaters 
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146 809 100 1440 1820 3235 4410 5740 7280 rose hel) 880 |12960 
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149. 824 1120 1466 1853 760 3295 4485 5850 7410 9150 

161. 890 | 1210 | 1582 | 2000 47: 9 | 3560 | 4840 | 6310 | 8000 | 9890 

461 | | a) 950 | 1294 | 1691 | 2140 | 264: . 3800 | 5175 | 6750 | 8550 |10580 |1277 15220 

577 193.0 | 1063 1447 1891 | 2392 55 | 3570 | 4250 | 5795 | 7550 | 9570 |11820 |14290 17020 

692.8 211.2 | 1163 | 1582 | 2070 | 2615 | 323: 3900 | 4650 | 6330.| 8260 |10480 |12940-|15620 |18610 

NOTE—The actual quantities will vary from these figures, the amount of variation depending upon the shape of nozzle and 
size of pipe at the point where the pressure is determined. 
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Chart by courtesy Weinmafi Pump Manufacturing Co., 
Columbus, Ohio 
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SUN DIESEL LUBRICANT... 
Gives Perfect Lubrication for Sewage Plant Engines, Ends Crankcase Sludge and Carbon Troubles 


A Sun Engineer was called recently to a large sewage plant. Two 125- 
horsepower Diesel engines, connected to centrifugal pumps, were 
pumping 10,400 gallons a minute. 


But sludge and carbon were causing chronic engine-repairs and were 

crippling the plant. Oil consumption was high. 

After 3,974 hours of operation on a specially developed Sun Diesel oil, 

engineers reported perfect lubrication, freedom from sludge, no carbon, 

no repairs, no replacements, no overhauls, and very low consumption. » <N j > 
On important power-jobs in municipal plants, or in mills, mines, and fac- 


tories, more and more experienced engineers are putting their trust in 


Sun lubricants. For every type of power-equipment, Sun has the right i ba af qs % T R 4 A i 
lubricant for peak performance . . . rock-bottom maintenance. Call the 


Sun Engineer near you, or write . . . Pp RO D U Cc TS 


SUN OIL COMPANY « Philadelphia 3, Pa. 
Sponsors of the Sunoco News-Voice of the Air — Lowell Thomas 








How To Prime 


Centrifugal Pumps 
(Continued from page 74) 

a steam air ejector. If the unit is a 
condensing unit, the vacuum existing 
in the condenser can be utilized in 
conjunction with an automatic vent 
valve to keep the unit automatically 
primed. However, if there is consid- 
erable leakage, the regular steam air 
ejector serving the condenser may 
not be able to handle this additional 
volume of air and the condenser per- 
formance will be affected. A regular 
steam condenser should not be used 
as a source of vacuum for priming 
except with tight suction lines and 
unless the condenser is served by an 
oversize ejector. Care must be taken 
with such an arrangement to prevent 
leakage of water from the pump into 
the condenser as that would con- 
taminate the condensate. This re- 
quires a constant check of the auto- 
matic vent valve to insure that it 
seats tightly. 

With a non-condensing steam tur- 
bine driven centrifugal pump, a semi- 
automatic type of priming system 
illustrated in Fig. 12 can be used if 
there is danger of air leakage into 
the suction line. 

Controls to Prevent Operation if Not Primed 

Various controls depending upon 
the priming system installed have 
been used to prevent the operation of 
a pump if not primed.. For most in- 
stallations some form of float switch 
in a chamber connected into the suc- 
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Fig. 12. Automatically controlled steam jet primer controlled by vacuum in riser 


tion line is used. If the level in the 
chamber or tank is above the impel- 
ler eye of the pump, the float switch 
control permits the operation of the 
pump. If the level falls below a safe 
value, the float switch acts through the 
control to stop the pump if running 


or to prevent its being started if out - 


of service. In the system illustrated 
in Fig. 6 the longest of the three elec- 
trodes is arranged to stop the pump 
or prevent its starting if the level of 
the liquid is below this electrode. 
General 
Since there are a great number of 


automatic priming devices and sys- 
tems available, care should be taken 
to use the type or variation that best 
suits the application. Naturally this 
discussion and illustrations do not 
cover all makes and modificatfons for 
specific applications. 

While an automatic priming system 
will often allow units to be. operated 
with excessive air leakage into the 
suction lines, it is a poor practice as 
it requires the operation of the vac- 
uum producer for a greater percent- 
age of the time. 

THE END 





Electromagnetic 
Processes of the 
Atomic Bomb Project 


(Continued from page 85) 


was of the order of a hundred fold 
or more. 

One of the interesting things about 
the chemical operations is the precau- 
tions which were taken to salvage 
every possible grain of uranium whose 
235 content has been enriched. It is 
only by such precautions that the 
plant capacity is kept up to rating. 
Some of the precautions are interest- 
ing. One of the recovery of splash- 
ings from the uniforms of operators 
in the chemical area. In the cleaning 
process there is inevitably some 
splash; and drops of uranium solu- 
tion are absorbed by the operators’ 
clothing. To recover this, the uni- 
forms are washed every day in small 
laundries in the individual buildings. 
The wash water is saved and treated 
for the recovery of its uranium con- 
tent. When the uniforms are worn 
out, they are collected and sent to an 
incinerator building where they are 
burned and the ashes digested with 
acid and treated for uranium recov- 
ery. Shoes of the operators are simi- 
larly treated. They are periodically 
collected and likewise burned :n the 
incinerators. 
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In the separation apparatus a large 
number of carbon parts are provided 
to protect the metal structures from 
beam impingement. These become im- 
pregnated with uranium atoms which 
impact on them. Some of the carbon 
parts have life of only one run. Others 
may be used for several runs, then 
they are collected, and sent to the in- 
cinerator building, to be burned in 
an atmosphere of oxygen. The small 
amount of ash which results is treated 
for uranium recovery. Whenever a 
metal part is replaced the old part is 
sent to a salvage room and dissolved 
in acid which is then treated to sep- 
arate any traces of uranium from the 
original metal. As may be judged, the 
salvage operations are an extensive 
and important part of the plant op- 
eration. Several large buildings are 
provided exclusively for the treatment 
of salvage solutions. 

We had numerous difficulties with 
the design, construction and opera- 


tion of the chemical units. At times . 


it seemed that we were expected to 
arrange and re-arrange 250 to 750 
gallon tanks and reactors with the 
same alacrity as test tubes and flasks. 

The chemists would have been 
happy had we been successful in find- 
ing out how to get a corrosion resist- 
ance equivalent to platinum from 
stainless steel, glass, porcelain and 
other common materials. Standard 


items of equipment were seldom 
suitable and a great many items of 
special design were obtained. As 
a result of this experience, I con- 
sider myself qualified to present a 
definition of a chemical engineer, 
namely, a darned good mechanical en- 
gineer who can recognize a test tube. 

With respect to the future possi- 
bilities of the electromagnetic process 
in the development of atomic power, 
it appears to me to have almost un- 
limited scope. I believe that method 
to be most versatile in commercial 
separation of any of the many iso- 
topes. It should be possible to work 
out an atomic energy combination 
that, while not so efficient and violent 
an explosive as U-235 or plutonium, 
could be more practical, plentiful and 
economical for power generation pur- 
poses, for example, as gasoline is to 
TNT. 

By the accomplishment of obtain- 
ing and successfully controlling rela- 
tively large quantities of atomic en- 
ergy, I believe there has been created 
a new field for scientific and com- 
mercial development of power genera- 
tion and utilization. 

Edison spent years searching for ~ 
practical and cheap means of con- 
verting fuel directly into electrical en- 
ergy. Maybe we are now nearing 
something even better than the an- 
swer to that problem. 
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ASSURES the User BETTER PIPING 


Continuous interchange of experience data and manu- 
facturing information between Midwest's four pipe 
fabricating plants results in a pool of piping experi- 
ence that is unsurpassed by any other organization. 


Each plant is fully equipped to do a complete job 
of pipe fabricating—is staffed by piping experts of 
long experience and high qualifications. Each plant 
is always striving to improve its product. A friendly 
rivalry acts as a stimulant. 


Information on new processes and techniques, solu- 


tions to unusual piping problems, and generally useful 
data are exchanged between these plants. One plant 
will develop an improvement in welding precedure 
for a difficult alloy . . . another will build a new fixture 
for saving time in welding ... etc. For many years this 
exchange has been building up an unsurpassed pool 
of piping experience and “know how.” 


This is just one of several reasons why Midwest can 
do a better piping job for you... whether you want a 
simple bend or piping for an entire plant installed 
without divided responsibility. 


4 PLANTS ARE 
BETTER THAN 1 
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Bolting 


(Continued from page 78) 


number of separate items to be or- 
dered and stocked. By adopting the 
longest bolt of a given dimeter and 
providing enough thread on one or 
both ends, it often is possible to make 
one item of bolting serve several dis- 
tinct purposes. 

For example, before such a con- 
solidation was effected by Detroit 
Edison, some 300 combinations of 
diameter and length were listed for 
the alloy-steel bolting of pipe flanges 
used in the company’s four power 
plants. Ten bolt diameters were re- 
quired and still are, going in % in. 
steps from % in. to 15% in., but an 
over generous choice of lengths had 
been adopted for the various sizes to 
suit different combinations of flange 
thicknesses and facings. By cutting 
down the length steps to about % in. 
and using the longer bolt where the 
steps came closer together, it became 
possible to reduce the number of 
stock items from 300 to 26. 

Merits of Full-threaded vs. End- 
threaded Bolt Studs: Some differ- 
ence of opinion exists regarding the 
merits of full-threaded bolt studs vs. 
those threaded on the ends only. 
Those favoring a full-threaded bolt 
contend that it provides more equal 
stretching throughout its length in- 
stead of concentrating stresses at the 
root of the threads in the few threads 
remaining below the nut in an end- 
threaded bolt. On the other hand, 
where high temperatures are involved 
and creep is a factor, the lesser 
amount of stretching under tempera- 
ture to be expected with the end- 
threaded bolt may be a factor in 
maintaining a fluid-tight joint. Actu- 
ally these distinctions seem of minor 


importance since both types of bolt . 


have given excellent service and no 
conclusive proof exists that one be- 
haves much better. than the other. 
Hence it would seem that choice be- 
tween the two types of threading 
should be made in any particular 
case on the basis of economics and 
manufacturing convenience. To in- 
sist from theoretical considerations 
alone on having one type rather than 
the other is apt to put a premium on 
the cost of manufacture without suf- 
ficient reason. 

If, as seems to be the case, full- 
threaded and end-threaded bolt studs 
‘are about equally satisfactory for use 
in pipe flanges and pressure vessels, 
then the-choice of which to use can 
well be left to manufacturing or pro- 
curement preference. Where one type 
is offered for sale at an attractive 
price and the other is not, or where 
one type of machine tool equipment 
is available and the other is not, or 
where there is preference in which 
type of material to stock, then these 
considerations should be the deciding 
factor in choosing between full- 
threaded and end-threaded bolt studs. 


Midwest Power 


Conference 

(Continued from page 81) 
are entirely feasible for the super 
airliners of the future. 

“The next application which prom- 
ises to be of importance is gas turbine 
drives for railway service. More and 
more of the aircraft turbine experi- 
ence will be funneled into railway ap- 
plications as rapidly as time permits. 
High powered locomotives of 7500 or 
10,000 hp will some day be hauling 
the crack passenger trains and high 
speed freight trains. 

“Next in importance is the use of 
the gas turbine in the maritime in- 
dustry. Within the near future we 
are sure to witness one or more trial 
installations on an efficient gas tur- 
bine provided with reversible pitch 
propellors. 

“Somewhat in parallel with the lo- 
comotive and maritime applications 
will be the interest in the central 
station industry. But, inasmuch as the 
rewards are lower, it is only natural 
that this industry offers the smallest 
field for the use of the gas turbine 
with the possible exception of ‘load 
peaking’ applications.” 

Engineers and Citizenship 

On Friday morning a general ses- 
sion was held in which the subject 
was “Your Nation’s Future, an En- 
gineering Problem.” This idea was 
a new departure for the conference, 
nonetheless a very timely one. The 
idea stressed throughout was that the 
engineer should take a more definite 
interest in civil and political affairs. 

Dean A. A. Potter of Purdue Uni- 
versity delivered an enthusiastic ad- 
dress in which he pointed out that 
welfare of the engineering profession 
is most closely tied up with govern- 
ment. ‘Municipalities, states, and the 
Federal Government,” he said, ‘Are 
constantly carrying on a variety of 
engineering operations and are becom- 
ing concerned more and more with 
regulation and even operation of tech- 
nical enterprises. 

Dean Potter emphasized that too 
often we are willing to place security 
above opportunity since we cannot 
have both. He maintains that if we 
take advantage of opportunity we will 
provide our own security. And he de- 
nounced the widespread concern over 
the “common man,” and stated that 
it is not the “common man” who con- 
tributes most to society but the “un- 
common man.” 

Under-Bunker Conveyors 

Conveyors installed under a coal 
bunker or between a coal bunker and 
the point of use of the coal, called 
under-bunker conveyors, were dis- 
cussed by A. J. Stock of Stock En- 
gineering Co. Five basic reasons for 
the employment of under-bunker con- 
veyors, he explained, are: (1) To feed 
coal to stokers or pulverizers which 
are so located in relation to the bunker 
outlets that coal cannot be fed to 
them by gravity. (2) To reclaim coal 
from the “dead spots” which exist 


between the principal bunker outlets. 
(3) To reduce the frequency of coal 
loading operations. (4) To quickly 
and easily empty any section of the 
bunker for repairs or the prevention 
of bunker fires. (5) To make possible 
the operation of the boiler plant for 
the maximum number of hours in the 
event of a breakdown of the equip- 
ment which elevates and conveys coal 
to the bunker. 

At the final session of the confer- 
ence on Friday afternoon, John I. 
Yellott, Director of Research Loco- 
motive Development Committee, pre- 
sented a paper in which he and A. D. 
Singh, Supervisor of Coal and Gasifi- 
cation Section, Institute of Gas Tech- 
nology had collaborated, entitled 
“Coal as the Fuel for the Gas Tur- 
bine.” Mr. Yellott is a dynamic 
speaker, and is fired with enthusiasm 
for his subject. 

In discussing the efficiency of the 
open cycle gas turbine he said “using 
a turbine inlet temperature of 1350 F, 
and recovering in the regenerator 
some 60 per cent of the heat available 
in the exhaust, the cycle efficiency can 
approach 30 per cent. When allow- 
ance is made for the inefficiency of 
the combustor and for the effect of 
pressure losses in the system, the effi- 
ciency of the cycle will still remain 
at about 25 per cent. Such a value, 
while considerably less than the best 
figure obtained by contemporary 
Diesel engines, is still far better than 
the non-condensing steam cycle can 
accomplish. As a matter of fact, only 
the best high pressure, high temper- 
ature steam cycles, with regenerative 
feedwater heating and condensing op- 
eration, can attain the same efficiency 
as the far simpler open cycle gas 
turbines.” 

“The few tests which have thus 
far been made on pressurized combus- 
tion indicate that powdered coal can 
be burned with a heat release of at 
least 750,000 Btu per hour per cubic 
foots. s.: 

“The problem of burning pulverized 
coal at a rate exceeding one million 
Btu per hour per cu ft is currently 
under intensive study.” 

In closing, Mr. Yellott said, ‘The 
Locomotive Development Committee 
believes that the coal-burning gas 
turbine will be a tremendous contri- 
bution to the welfare of the railroads 
and the nation as a whole, because 
it should enable the nation’s most 
important transportation service to 
operate economically with the nation’s 
most abundant fuel.” 

Presented elsewhere in this issue is 
the paper by L. E. Newman, General 
Electric Co., “Extraction Turbines for 
Industrial Power.” In the atomics 
section is R. R. Wisner’s paper en- 
titled, “Electromagnetic Processes of 
the Atomic Bomb Project.” 

Other papers presented at the con- 
ference will be selected for publica- 
tion in future issues. The entire list 
of papers was printed on page 146 
of the March issue of Power PLANT 
ENGINEERING. 
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Cleaning Unit 
Employing Vapor 
EQUIPMENT KNOWN as Oakite-Vapor 
Cleaning Unit has recently been de- 
veloped by the Oakite Products, Inc., 
18C Thames St., New York 6, N. Y. 
This unit is a self-contained, down- 
draft flame, oil-fired, enclosed coil- 
type generator that delivers hot va- 
porized cleaning solutions under '‘se- 
lective pressures up to 200 psi for 
the speedier, easier removal of grease, 
grit, grime, paint and other deposits 
from surfaces. The fuel used may be 


eatiseas Si stneere ~ dia as 


either fuel oil, gasoline or kerosene 
and due to its flexibility of steam pres- 
sures, the unit may be used on many 
different types of light and heavy- 
duty cleaning. 

The unit is built for long, continu- 
ous, trouble-free service and having 
plenty of reserve power it operates 
without vibration. Many new, exclu- 
sive features are incorporated that 
provide for simplicity and ease of op- 
eration and maintenance, rapid steam 
generation, unusual solution tank ca- 
pacity, effective operation of two 
steam guns simultaneously, wide 
flexibility in its application to various 
cleaning operations, safety against 
fire and other advantages. 


Portable Brazers 


ALTHOUGH THE METHOD of joining 
members of copper, brass, bronze and 
other alloys by means of brazing has 
been recognized as one of the most 
reliable, it has been handicapped by 
the lack of apparatus that can be 
readily taken to the job. To overcome 
this drawback the Westinghouse Elec- 
tric Corp., of East Pittsburgh, Pa., 
has developed a self-contained family 
of brazing sets that require only a 
connection to a 220-v power source. 

These sets consist essentially of a 
transformer for providing high cur- 
rents at low voltage, suitable voltage 
selectors, controls, and carbon-tipped 
tongs that can be clapped over the 


pieces to be joined. The high currents 
flowing through the carbons bring 
them to incandescence, quickly rais- 
ing the material to brazing tempera- 
tures, which are from 1200 to 1500 F. 

This group of mobile brazing ele- 
ments is manufactured in three sizes, 
5, 10 and 20 kva. The 5 and the 10-kva 
units are air-cooled. The 20-kva unit 
is fan-cooled and has a self-contained 
water cooling and recirculating sys- 
tem used to cool-the brazing cables 
and tongs. This cooling system per- 
mits the use of a small-size portable 
unit for medium brazing work. The 
smallest unit weighs about 30 lb, the 
middle-size 100 lb, and the 20 kva, 
250 lb. The corresponding secondary 
currents are 625, 833, and 1667 amp. 


Air Reducing Valve 


IN ORDER TO HAVE STEADY, accurate 
regulation and tight closing in a dead- 
end service valve, the Leslie Co., 257 
Grant Ave., Lyndhurst, N. J., has de- 
veloped a new improved type of in- 
ternal pilot operated air reducing 
valves known as Class L-1A. 

Its outstanding features are its sta- 
bility under all flow conditions, and 
its instant responsive reaction to the 
widest and most sudden variations in 
load. Plastic inserts in the valve seats 
provide positive tight shutoff and long 
life. All wearing parts are renewable 
and complete interchangeability fa- 
cilitates overhauling without removal 
from the pipe line. Stainless steel 
main valve, bronze controlling valve 
and corrosion resistant piston rings 


help to make this valve corrosion and 
wear resistant. 

This valve is available in sizes % 
through 4 in. inclusive, designed for 
initial pressures up to 400 psi air 
pressure and reduced pressures from 
d to 300 psi. A similar valve designed 
particularly for accurate control of 
small air valves is known as class 
JA-1 and is provided in 4%, % and % 
in. sizes and is similar in construction 
with the exception that a neoprene 
diaphragm is used in place of the 
bronze piston. This valve has the 
same initial pressure range and will 
control reduced pressures from 1 to 
300 psi. 


Positioning, Indicating 
Equipment 

A-C POSITIONING and indicating 
equipment which can be operated 
from any a-c or d-c line is announced 
by the Allis-Chalmers Mfg. Co., Mil- 
waukee, Wis., for general industrial 
use wherever remote indication and 
control systems are employed. 

This equipment, consisting of re- 
ceivers and transmitters, is designed 
for application in oil fields, steel mills, 
steam or hydro-electric plants. Spe- 
cific uses include governor and gen- 
erator field control systems for multi- 
ple synchronized diesel-electric drives, 
master remote control for reversing 
mill motors, remote Ward-Leonard 
control systems for multiple diesel- 
electric power plant mobile units, and 
remote indication or control over me- 


chanical, electrical or hydraulic de- 
vices such as level, pressure and flow 
indicators. . 

It is reported that immediate re- 
ceiver response without hunting or 
overshooting is attained over the en- 
tire operating range of the system. 
The receiver is a positioning unit in 
which the relative strength of the 
magnetic fields of the stator deter- 
mines the position that its permanent 
magnet rotor will assume. 

The transmitter, which is essen- 
tially a variable resistance bridge, op- 
erated manually or automatically, 
controls the relative strength of the 
receiver magnetic fields. Receiver 
and transmitter torques are independ- 
ent and the receiver torque required 
to move a device has no effect on the 
transmitter. The transmitter is de- 
signed to operate any number of re- 
ceivers within rated capacity at any 
specified direct current voltage. 

In this direct current system power 
requirements are essentially constant 
under all operating conditions. Over- 
loading the receiver beyond its torque 
rating cannot damage receiver or 
transmitter. 

Six sizes now available range from 
five oz in. to 360 lb in. approximate 
pullout torque, and with a_ small 
drip-type rectifier unit may be op- 
erated on alternating current. 
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Boiler Water Treatment 


A PACKAGED unit for boiler water 
treatment has just been announced 
by Proportioneers, Inc., 46 Codding 
St., Providence, R. I. This new unit 
includes an Adjust-O-Feeder mounted 
with a motor on the same base with 
a chemical tank and agitator. It is 
designed automatically to feed all 





treating chemicals and compounds. 
This packaged unit is reported to feed 
chemicals for the control of scale, 
pitting and corrosion and thereby pro- 
long the life of boilers, improve heat 
transmission and reduce the need for 
costly shutdowns. 


Duplex Test Set 


THE BACHRACH INDUSTRIAL INSTRU- 
MENT Co., 7000 Bennett St., Pitts- 
burgh 8, Penna., is now producing a 
Duplex Fyrite Test Set, comprising 
two separate, portable indicators, one 
for direct carbon dioxide analysis, the 
other for direct oxygen analysis. The 


instruments are packed in a compact | 


carrying case, together with aspirator 
and rubber hose for connecting either 
to the desired sampling point. 

Both instruments employ the fun- 
damental principle of chemical ab- 
sorption and are reported to give 
readings that are independent of volt- 
age, humidity, temperature, or atmos- 
pheric pressure conditions. Operation 
of each indicator is identical. For ex- 
ample: A sample of the atmosphere 
or gas to be tested is pumped into the 
oxygen indicator by squeezing about 
a dozen times the aspirator which is 
attached to the rubber hose. The in- 
dicator is then turned bottom-side up 
and back again, causing the absorb- 
ing fluid to mix with the sample and 
pick up all the oxygen in the sample. 
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Absorption of the oxygen creates a 
suction which draws the absorbing 
fluid up into the graduated tube in an 
amount equal to the oxygen absorbed. 
Thus the level of the fluid column 
shows the percentage of oxygen which 
can be read directly from the Oz scale 
at the right side of the center tube. 
Carbon dioxide tests are made by 
the same method, using the COs indi- 
cator. The complete test with either 
instrument can be made in less than 
one minute, with an accuracy of 
within % of 1 per cent O. or COs.. 
Major features of both instruments 
include: simplicity of operation, con- 
venience of use, ruggedness, cold- 
weather proof, spill-proof. The set is 
suitable for many field and shop tests 
including checking oxygen content in 
process gases, heat treating atmos- 
pheres, hydrogen cooled generators, 
and in the nitrogen over the oil in 
large transformers; measuring oxygen 
and carbon dioxide content of flue 
gases, storage atmospheres, etc. 


Indicating Flow Meter 


THE Hays Corp., Michigan City, 
Ind., announces the Hays Veriflow 
Meter for measuring, indicating, and 
totalizing various liquids used in in- 
dustry. The outstanding feature of 
the new meter is its ability to indicate 
the rate of flow at a point remote 
from where the meter is installed. 





This is in addition to the rate of flow 
indication and integrator which are 
integral with the meter itself. To 
secure the remote indication the gen- 
erator is mounted on top of the flow 
meter, the same shaft operating both 
the generator and the totalizing regis- 
ter. No external source of electricity 
is required because the indicating 
meter measures the output of the gen- 
erator and is calibrated to indicate the 
corresponding rate of liquid flow 
through the meter. The scale of the 
indicator can be calibrated to read 
in any values of flow desired such as 
gallons per minute. » 

The new meter, it is reported, will 
have an unlimited number of applica- 
tions such as for measuring, indicat- 
ing, and totalizing the flow of oil, in 
testing hydraulically operated mechan- 
isms, the flow of water in chemicals 
in continuous manufacturing processes, 
the flow of fuel oil to oil burning fur- 
naces and boilers, the flow of a heat- 
ing or cooling liquid, the blending of 
two or more liquids (proportioning), 
and many other uses. 





Magnetic Hardness 
Tester 


A NEW MAGNETIC hardness tester 
designed for rapid, accurate gaging 
of hardness of small, ferrous, metal 
parts has been announced by General 
Electric’s Meter and Instrument Di- 
vision, West Lynn, Mass. Providing 
a convenient “go—no go” hardness 
gage, this tester simplifies inspection 





of such parts as electric-instrument 
pivots and shafts, watch shafts, small 
steel balls, and other parts too small 
to be production-tested with mechan- 
ical-type hardness testers. It also per- 
mits spot checking of hardness in 
large sheets, or lengths of steel wire, 
through the comparison of random- 
selected small samples. 

The tester, 6 in. long, 3% in. wide, 
and 7 in. high, consists of an alnico 
bar magnet set in an adjustable, soft- 
iron frame, which permits the air gap, 
and thereby the field strength, to be 
set at the correct value for testing 
pieces of different size, whose dimen- 
sions are between 1/16 and % in. A 
knurled thumbscrew locks the air gap 
adjustment, and a brass block for po- 
sitioning the specimens is mounted on 
the base of the tester, a little out of 
the direct line of the magnetic field. 
A two-way, level is attached to the 
base to show when the tester is prop- 
erly positioned, and a pair of brass 
tweezers is furnished for handling the 
specimens. 


Oxygen Recorder 

THIS NEW AUTOMATIC continuous 
analyzer for indicating and recording 
the oxygen content of a gaseous mix- 
ture has been developed by Bailey 
Meter Co., Cleveland 10, Ohio. This 
instrument has been successfully ap- 
plied to boiler furnaces, kilns, many 
types of metallurgical furnaces, glass 
tanks, chemical and petroleum pro- 


_cesses. 


Providing a graphic analysis al- 
most instantly the instrument is said 
to be responsive to changes of 0.05 
per cent oxygen. Sustained accuracy 
is said to be within 0.25 per cent. 

Mixed with a vaporized liquid fuel 
a continuous gas sample is burned 
on a catalyst-filament which reaches 
a temperature proportional to the 
oxygen content. The filament resist- 
ance is a function of temperature and 
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Shr y don’t come much more special 


* You won't find a welding fitting like this listed in anybody’s 
catalog. In addition to having integrally formed side walls, 
probably never before provided in a welding elbow, these are 
“special” all the-way — special steel, special size and special 
wall thickness. 


* Every one of the hundreds of prob- 
lems like this that we have tackled 
and solved across the years has added 
its important bit to our knowledge of 
controlling hot metal under pressure 
and impact. And this accumulated 
“know-how” has found its best expres- 
sion in our standard line of WeldELLS 
and other Taylor Forge Welding Fit- 
tings. 

That is why you find features in 
WeldELLS that are not combined in 


Weld ELIS 


TAYLOR FORGE & PIPE WORKS, General Offices & Works: Chicago, P.O. Box 485 
Philadelphia Office: Broad Street Station Bldg. 


New York Office: 50 Church Street ° 
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any other welding fittings . . . tan- 
gents... extra metal distributed 
where strains are greatest .. . extreme- 
ly accurate dimensions . . . just to 
mention a few that call for special 
processes and complete knowledge of 


. forging technique. 


Check the list of features opposite 
and you will agree that in everything 
conducive to sound engineering and 
utmost economy in pipe welding— 
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WeldELLS alone com- 
bine there features: 


@ Seamless — greater strength 
and uniformity. 


@ Tangents — keep weld away 
from zone of highest stress—sim- 
plify lining up. 

@ Precision quarter-marked ends 
—simplify layout and help insure 
accuracy. 


®@ Selective reinforcement—pro- 
vides uniform strength. 


@ Permanent and complete iden- 
tification marking—saves time and 
eliminates errors in shop and field.. 


@ Wall thickness never less than 
specification minimum — assures 
full strength and long life. 


® Machine tool beveled ends — 
provides best welding surface and 
accurate bevel and land. 


® The most complete line of 
Welding Fittings and Forged 
Steel Flanges in the World—in- 
sures complete service and undi- 
vided responsibility. 


mm) 








a simple resistance bridge is con- 
nected to a null balance electronic 
recorder which may be calibrated in 
excess air, per cent oxygen, or other 
desired terms. 

A high speed sampling system for 
handling dirty, high temperature 
gases is furnished with the instru- 
ment when required. 

Oxygen recorders applied to all 
types of furnaces operating with oxi- 
dizing atmospheres permit closer 


regulation of fuel-air ratios, especially — 


where multiple fuels are used, or 
where the firing rate changes rapidly. 
This results in not only increased 
economy but also in decreased fur- 
nace maintenance. 


Underfeed Stoker 


ERIE Ciry IRON WorKS, Erie, Pa., 
announces two lines of underfeed 
stokers. The Type L ram type single 
retort, side dump underfeed stoker is 
available for power boilers to 360 hp. 
Type H is of heavier design to carry 
loads up to the maximum usually 





required of a single retort underfeed 
stoker. Both are available in a wide 
selection of lengths and widths. 

The jintroduction of these two 
styles of stokers rounds out the man- 
ufacturer’s line of complete steam 
generators incorporating boiler, fur- 
nace, water cooling and stoker or 
pulverizer units. 


Moisture-Proof 
Insulation 


A NEW MOISTURE-PROOF insulation, 
Fosterite, has just been announced by 
Westinghouse Electric Corp., East 
Pittsburgh, Pa. The company states 
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that this development puts in the 
hands of the insulation engineers a 
new weapon in their battle against 
moisture. It is made of synthetic 
materials, alkydvinyls, thin liquids 
which set by the application of heat 
into what is described as a permanent 
solid material that is tough and sheds 
water. 

The new insulation was formulated 
upon the premise that if it contained 
non-volatile solvents there would be 
no evaporation of these solids and 
therefore no voids would be left by 
the evaporation. The manufacturer 
warns that the insulation cannot be 
applied indiscriminately as it is af- 
fected adversely in setting by bare 
copper and by certain asphalts and 
gums that may be present in some 
insulations. Its uses have yet to be 
fully explored but it has proved suit- 
able as a binder for laminated plast'cs. 
Also, it has proved useful as a mois- 
ture-proof filler for castings. 


Pressure-Seal Valves 


CRANE Co., 836 S. Michigan Ave., 
Chicago 5, Ill., announces a new line 
of valves, designed for high pressure, 
high temperature steam service, pri- 
marily in the 1500 lb and 900 lb pres- 
sure classes, with welding ends. The 
line embraces gate, globe and angle, 
and automatic stop-check valves. 





The design 
and departures from previous conven- 
tional types of construction. i 


incorporates changes 


The pressure-seal bonnet joint 
utilizes the pressure in the valve to 
seal the joint and to eliminate leak- 
age. Maintenance is said to be re- 
duced to a minimum. 

Inspections of the interior of valves 
is expedited by the ease with which 
the pressure-seal bonnet joint can be 
taken apart and reassembled. Com- 
paratively little time is required to 
disassemble this new type of joint and 
to put it together again. 

Other features of the new valves 
are reduction in weight, a saving in 
space and the fact that application of 
insulation is made easier due to the 
streamlining. Another important im- 
provement mentioned by the manu- 
facturer is a new design disc for gate 
valves which has built-in flexibility. 


May, 1946 — POWER PLANT ENGINEERING — Chicago, Ill. 





Stainless Steel 
Permanent Magnet 
Separator 


DEVELOPMENT OF A powerful, com- 
pact, non-electric magnetic separator 
with a working surface made entirely 
of stainless steel has been announced 
by Eriez Manufacturing Co., Erie, Pa. 
This new magnet offers a simple and 
efficient means of removing both large 
and small pieces of iron and steel 
trash from coals and oils being used 
in power engineering. 

Tramp metal in fuel fuses in the 
furnace, causing serious damage 
and necessitating repairs. These mag- 
nets, properly installed, ahead of 
stokers, will efficiently remove large 
and small pieces of tramp iron and 
steel. All types of machines or con- 
veying equipment can be fitted with 
magnets which are made of magnetic 
Alnico alloy under the General Elec- 
tric Co. patents. 

For example, when these magnets 
are installed at any point where raw 
materials enter a chute or conveyor, 
they will attract and hold ferrous 
foreign bodies, preventing them from 
falling into pulverizing or reducing 
machinery where they will cause seri- 
ous damage. These stainless steel 
magnets may be installed in the bot- 
tom of a steel trough, pipeline, or 
liquid-feeding equipment, where it 
easily removes ferrous particles from 
liquids and slurries, preventing ma- 
terial spoilage. 

These light, economical Eriez mag- 
nets need no wiring, power being 
furnished by the Al]nico steel magnet 
castings. The magnets are so con- 
structed that under normal conditions 
their strength will last indefinitely. 


Split Bolt Connectors 


TO SUPPLEMENT its line of wire 
connectors and lugs, Ideal Industries, 
Inc., 1033 Park Ave., Sycamore, IIl., 
announces the development of a new 
line of split bolt connectors and serv- 
ice entrance connectors. 

The split bolt connectors are avail- 
able in two types, “one piece” and 
“two piece” with small and large 
heads. They are also available either 
in bronze, brass, or aluminum. These 
connectors. are precision made from 
high quality material. There are no 
burrs, ends, or sharp edges to catch 





Above Service Entrance 
Connector 
Left: Split Bolt 
Connector 


in the lineman’s gloves. Uniform 
contact surfaces assure maximum 
conductivity and low resistance. A 
wide range of sizes accommodate all 
solid and stranded wire from No. 6 
to 1,000,000 cm. 

The service entrance connectors 
are made from cold drawn copper 
with the screws made from Everdur. 
There are five sizes from No. 12 solid 
or No. 10 stranded to No. 2 stranded. 
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GIVE YOUR TURBINE ..-. 





ROTECT your turbine from both of the 
chief causes of lubrication failure—dirt 
and water. To rid the lubricating oil of dirt 
only is to give the turbine just half of the protection it requires. 


A De Laval Oil Purifier provides a simple, effective means of 
insuring against the troubles caused by water and dirt. Its puri- 
fying action is instantaneous and wholly mechanical. Foreign 
material is thrown out by centrifugal force, and this centrifugal 
force removes from the oil and continuously discharges condensate 


or other water. 


If a turbine protected by a De Laval Oil Purifier should de- 
velop a water leak, the excess of water would likewise be removed 
before damage could be done. There would be no sudden forma- 


tion of “liver” in the lubrication system. 


De Laval Oil Purifiers have another inherent advantage— 
they discharge the purified oil with oil-soluble additives intact. 


@ Write for Bulletin 400 for details. 





THE DE LAVAL SEPARATOR COMPANY 


165 Broadway, New York 6 427 Randolph St.,Chicago 6 
* DELAVAL PACIFIC CO., 61 Beale St., San Francisco 19 

; THE DE LAVAL COMPANY, Limited 
MONTREAL PETERBOROUGH WINNIPEG VANCOUVER 
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Lammers Directs 
Smoke Abatement 


H. B. LAMMERS has been appointed 
Director of Engineering of the Coal 


Producers Committee for Smoke 
Abatement, Cincinnati, Ohio. He 
brings to the position a wealth of 
experience in the power and engi- 
neering field. He is a graduate of 
Xavier University and of the Univer- 
sity of Cincinnati. In addition to this 
professional work, for fifteen years 
he taught classes in mathematics, 
power engineering and combustion 
at the Ohio Mechanics Institute in 
Cincinnati. 

He joined the Wright Aeronautical 
Corp. at the outbreak of the war as 
power supervisor, at Lockland, Ohio, 
later advancing to assistant plant en- 
gineer, after having served for fif- 
teen years as test engineer for the 
Cincinnati Gas & Electric Co. With 
the latter organization he handled 
all phases of central-station opera- 
tion, maintenance, and testing. 

Mr. Lammers is a native of Cin- 
cinnati, is married, and has two chil- 
dren. He is the author of numerous 
technical papers, as well as a book, 
published several years ago, entitled, 
“Steam Plant Operation.” 


Honeywell Expands 
Factories 


AN EXPANSION PROGRAM costing ap- 
proximately $3,500,000 and involving 
additions to plants and machinery in 
four United States and Canadian cit- 
iés was recently announced by Min- 
neapolis-Honeywell Regulator Co. The 
new program follows purchase of a 
ten-story Minneapolis factory and the 
addition of four floors to the main 
plant during the war years. Construc- 
tion of a new wing to the main plants 
in Minneapolis is planned which will 
add approximately 120,000 sq ft of 
manufacturing space to current fa- 
cilities. Plans include either enlarge- 
ment by purchase or addition of floor 
space to current structures now being 
operated by the Company in Chicago, 
Toronto and Philadelphia. 


New 200,000 Kw Plant 
for New Jersey - 


PuBLIC SERVICE ELECTRIC AND GAS 
Co. plans to construct a new gener- 
ating station on the Arthur Kill at 
Sewaren, Woodbridge, Township, 
N. J. The initial step in the project 
includes the installation of two 
100,000-kw, high-pressure generating 
units, with the necessary auxiliary 
apparatus, buildings, docks, coal stor- 
age facilities, and electrical switching 
and transformer equipment and con- 
necting transmission lines, estimated 
to cost $23,000,000. Engineering work 
is under way and it is expected that 
construction work will start in the 
fall of this year and the new station 


128 


wili be available on the Public Serv- 
ice system in the fall of 1948. 

As part of its long range plan of 
development, the company, about 20 
years ago, purchased a tract of ap- 
proximately 144 acres on the Arthur 
Kill at Sewaren, for ultimate use as 
a generating station site. The com- 
pany’s load forecasts now indicate 
that additional growth, not only in 
the immediate vicinity of the site but 
also on the system as a whole, will 
require a substantial increase in gen- 
erating capacity in 1948. The Sewaren 
property is ideally suited to power 
plant requirements, being centrally 
located with respect to the system as 
a whole, and having excellent facili- 
ties for delivery of fuel by water or 
rail and an unlimited supply of water 
for condensing the steam exhausted 
from the turbines. 

The two 100,000-kw turbine-gener- 
ators each will be supplied with high- 
pressure, high-temperature steam by 
a single large boiler capable of evap- 
orating tons of water per hour. 
These boilers will be equipped to burn 
either pulverized coal or fuel oil, or 
both simultaneously. Under full load 
conditions. each boiler will burn ap- 
proximately 950 tons of pulverized 
coal of 4500 barrels of fuel oil daily. 
The turbine-generators will be of the 
tandem compound, condensing type, 
having a capacity of 100,000 kw. In 
order to condense the steam after it 
has passed through the turbines, sur- 
face condensers having an area of 
55,000 sq ft each will be installed. 
Water for condensing the steam will 
be pumped through each condenser at 
the rate of 70,000 gpm. 

The electric generators, delivering 
power at 13,000 v, will be cooled by 
hydrogen gas. In order to make the 
new capacity available on the system, 
transformers will be installed to con- 
nect this station to Metuchen Switch- 
ing Station and Roseland Switching 
Station by means of the 132.000-v 
transmission tower lines, and a lower 
voltage connection also will be made 
= existing substations in the vicin- 
ity. 


Upon completion of the installation, 
the Sewaren Generating Station will 
be the most efficient station on the 
Public Service system. The _ initial 
construction is laid out to facilitate 
further expansion of this station as 
required by load growth in the fu- 
ture. 


Proposed Simplified 
Pipe and Tube 


THE DIVISION OF Simplified Practice 
of the National Bureau of Standards 
has recently issued a proposed simpli- 
fied practice recommendation for cop- 
per water tube and copper and brass 
pipe to producers, distributors and 
users for their comment or acceptance. 

The proposed recommendation cov- 
ers copper water tube and copper and 
brass pipe intended for plumbing 
uses, and its purpose is to establish as 
a useful standard of practice in the 
production, distribution, and use of 
these items, a simplified list of types 
and sizes. 

If the proposal, as submitted, meets 
with the approval of industry, it will 
be issued in printed form. In the 
meantime, however, mimeographed 
copies of the proposed recommenda- 
tion may be obtained from the Division 
of Simplified Practice, National Bu- 
gee’ of Standards, Washington 25, 


Linemen’s Protective 
Equipment 


AMERICAN STANDARDS ASSOCIATION 
has just announced that one of its 
committees has completed five new 
Safety Specifications for Linemen’s 
Protective Equipment. The project 
was undertaken at the request of the 
War Production Board but the result- 
ing specifications are all suitable for 
general use in normal times. 

Through the work of this commit- 
tee, specifications were established for 
outer leather gloves to protect insu- 
lating gloves, sleeves, hose to cover 

(Continued on page 132) 





Coming 


Events 





Smoke Prevention Assn. of America 
—Annual meeting of the Association; to 
be held at the Hotel Nicollet in Minne- 
apolis, June 23 to 26, inclusive. 

American Institute of Electrical En- 
gineers—1946 summer. convention of the 
AIEE; to be held June 24 to 28, at the 
Statler Hotel, Detroit. 

Society for Experimental Stress Anal- 


_ ysis—Spring meeting of SESA; to be held 


June 24 to 26 at The Hotel Statler, Buf- 
falo, N. Y. 

National Assn. of Power Engineers— 
National Power Show; to be held in Cleve- 
land at the Cleveland Public Auditorium, 
August 19 to 22, inclusive. 

National Assn. of Power Engineers— 
Annual convention of the NAPE; to be 
held in Cleveland at the Public Audi- 
torium, August 19 to 22, inclusive. 

Instrument Society of America—“In- 
strumentation for Tomorrow” exhibit; to 
be held in Pittsburgh at the Hotel Wm. 
Penn, September 16 to 20. 


American Society of Mechanical En- 
gineers—Instruments and Regulators Com- 
mittee; meeting to be held in Pittsburgh 
at = Hotel Wm. Penn, September 16 
to 20. 


National Electronic Conference—Con- 
ference sponsored by Illinois Institute of 
Technology, Northwestern University and 
the Chicago Sections of AIEE and IRE; 
to be held at the Edgewater Beach Hotel 
in Chicago, October 3 to 5. 

American Welding Society—1946 an- 
nual meeting to be held in New York City, 
October 24; headquarters not yet an- 
nounced. 

American Welding Society—1946 an- 
nual meeting (reassembly) to be held in 
Atlantic City, November 17 to 22; head- 
quarters not yet announced. 

National Metal Congress and Expo- 
sition—To be held in Atlantic City, No- 
vember 17 to 22, headquarters not yet 
announced. 
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Dependable -- Long-lasting - Versatile 


GLOBE and ANGLE Valves 





Slip-on renewable disc with insert. The 
regularly-supplied insert, made of an 

asbestos’ composition, is suitable for 

150 Ib. steam—300 Ib. oil, water, gas 

or air. Other available inserts of rub- 

ber, leather or metal are renewable y 
separately and are interchangeable. 0? 


cl 





This slip-on disc bronze valve was originated, 
developed and improved by Reading-Pratt & Cady. Essential 
to fullest performance are disc guides, cast in the bodies 
and machined, which extend down to the body seats. This is 
a versatile valve because a soft disc insert gives a tight 
closure in a globe type valve, basically a throttling type. 
Reading—Pratt & Cady distributors are located in 

principal cities. 


Reading Cast Steel Valves and Fittings © Pratt & Cady Brass and Iron Valves 
d'Este Automatic Regulating Valves 


READING-PRATT & CADY DIVISION 


AMERICAN CHAIN & CABLE 
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WITH ASSURANCE OF =) 
Less Fuel Costs r 
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7 FURNACE 


DRAFT 
CONTROLLER 


ASH 
AUTOMATIC C COMBUSTION 


CONTROL SYSTEMS__ 











This CASH STANDARD Furnace Draft Con- 
troller (which comes complete with Op- 
erating Power Cylinder) works from over- 








e CASH STANDARD instruments maintain the proper proportion pods ach © ret a gpl fa 
of air supply continuously so that you get continuously ettective the combustion chamber. 


combustion . . . where such controlled combustion exists, there is 
no under-firing to cut steam supply nor over-firing to waste fuel. 
Through the proper operation of the stack damper, heat is not 
absorbed by excessive air above the fire , 

and thereby lost through the stack... 
the heat goes direct to the boiler water to 
give you more steam. 

CASH STANDARD Units, available in a 
number of variations, can be combined to 
make a most accurate and dependable Au- 
tomati¢ Combustion Control System to meet 
any condition and work on any boiler or 
stoker with any kind of fuel. 

Write today for Bulletin No. 300 


AIR FLOW CONTROLLER 


This CASH STANDARD Master Controll lly regu- 
lates fuel feed. Locate it conveniently. Werking. ‘om boiler 
pressure, it will adjust the rate of b 1 
the rate at which fuel fany kind of fuel) is cape to the 
boiler furnace. And it will adjust the Air Flow Controller so 
the correct amount of air is supplied for proper combustion— 
hence, money saving. 


Oe ROAR ONT PHIS VALVES 


DECATUR, ILLINOIS 





FUEL FEED 
CONTROLLER 


This CASH STANDARD Air Flow Controller meters the oir 
needed for combustion. Install it near its damper. It is 
not affected by changes in fuel bed resistance or any 
other variables, because it meters air supply according 
to the diff h Ih the gas passages of 
the boiler, pi its part to insure perfect combustion. 
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re sy CEE 
This Metal-Asbestos “Sandwich” 


Makes Sealing Warped and 
Pitted Flanges A PICNIC 


SPIRALWOUND — an extremely popular gasket for standard 
or special flanges and boiler tube caps, hand-holes or man-holes 
—is composed of interlocking plies of preformed metal, cush- 
ioned with Asbestos strip, spirally-wound together. 


Under compression, the central spring-like corrugation of the 

metal strip enables the gasket to seal warped or irregular flange 

LOWELL THOMAS faces and provides unequalled resilience to compensate for expan- 
Speaks on sion and contraction in service. In addition to the multiple-sealing 
New Gasket Film action of this metal strip, the Asbestos cushion also fills irregu- 


Now available to employee larities in flange faces to assure a tight closure. 
groups, technical societies, 


engineering schools and SPIRALWOUND Gaskets have great mechanical strength, are 
other organizations through- highly resistant to corrosion and temperature extremes, have 
== pr eric eracbagy Se proper compressibility with relatively light bolting. Rugged con- 
“Only a Gasket,” tells why struction permits re-use a number of times when seals must be 
these are the “Biggest lit- broken. 
ge eng daa ogy Sg This better gasket is another example of modern Gasket Engi- 
Seducaieathats neering. To keep you posted on the latest gasket developments, 
we will be glad to send you a series of technical bulletins contain- 
ing original data resulting from continuous research in the unique 
Goetze Laboratory. Please write on your company letterhead, 
mentioning your position. 


GOETZE GASKET & PACKING CO., INC. 
17 ALLEN AVENUE, NEW BRUNSWICK, NEW JERSEY 


& fox GASKETS © 


“America’s Oldest and Largest Industrial Gasket Manufacturer” 


- 
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The preferred performance of Fisher Diaphragm Control Valves 
is available for many varied applications. Illustrated is a Fisher 
Type 57T, 1500 lb. cast steel body, with welding ends for modern 
power plant high pressure installation. Available with various 
alloy steel bodies for high temperatures —- and other specifica- 
tions for your individual operating conditions. 


Write today for full details. 


BBE 1 S a DB PRR overvon company 
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Linemen’‘s Equipment 
(Continued from page 128) 


sections of live wire, hoods for the 
glass insulators by which wire is at- 
tached to poles, and blankets to cover 
electrified areas. The standard includes 
tests for toughness and evenness of 
material because the slightest tingle 
of current leaking may cause a man 
to start and touch an unprotected sec- 
tion of wire. The specifications were 
prepared on a performance basis which 
offers designer and manufacturer free- 
dom to try out new models and mate- 
rials and the standard contains a 
drawing of an easily assembled ma- 
chine which can be used for experi- 
ment. 

The Association points out that the 
committee which devéloped the stand- 
ards was drawn from users of power 
and employers of linemen, manufac- 
turers of protective equipment, insur- 
ance companies, governmental and 
private testing agencies, the Depart- 
ment of Labor and the Union of Elec- 
trical Workers. 

Copies of the War Standard Speci- 
fications for Linemen’s Rubber Pro- 
tective Equipment, may be secured at 
a nominal price from the American 
Standards Association. 


Standards for U. S.. 
Britain, Canada 


THE RELEASE of an official report 
by the Combined Production and Re- 
sources Board now makes it possible 
for the American Standards Associa- 
tion to give the results of the con- 
ference on unification of screw thread 
standards held last October at Ot- 
tawa. 

This conference was the culmina- 
tion of months of hard technical ef- 
fort on the part of national engineer- 
ing committees working through the 
British Standards Institute, the Ca- 
nadian Standards Association, and 
the American Standards Association. 
Agreement was reached that there 
should be unification of the basic 
screw threads of the three countries. 
A technical basis was laid for such 
unification. The report that came out 
of the conference consists essentially 
of recommendations to the industries 
of the thrée countries as to how they 
may carry out the work of unification 
through their respective national 
standardizing bodies. 


Contract Awarded 
for Davis Dam 


THE UNITED STATES BUREAU OF 
RECLAMATION has awarded a §$21,- 
462,505 contract for the construction 
of Davis Dam, reported to be the 
fourth in size of the great structures 
designed for regulation of the Col- 
orado river. The contract goes to the 
Utah Construction Co. of San Fran- 
cisco. ° 

Location of the dam is in Pyramid 
canyon, 35 miles west of Kingman, 
Arizona, 64 miles downstream from 
Boulder Dam. It is estimated that 
the total cost of the Davis Dam proj- 
ect will be $77,000,000. 

Transmission lines and substations 
will connect Davis Dam with Boulder 
and Parker Dam systems for trans- 
mitting power to the pumping plant 
of the Bila Irrigation Project (Ari- 
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Fig. 1361 W. E. 





Fig. 241 


CATALOGS ON REQUEST 
Kindly specify whether you are 
interested in Bronze and Iron 


or Cast Steel Valves, or both. Fig. 559 


The Wm. Powell Co., Cincinnati 22, Ohio 


DISTRIBUTORS AND STOCKS IN ALL PRINCIPAL CITIES 





Fig. 1793 







Fig. 1303 W. E. 






Fig. 241—125-pound Iron Body Bronze Mount- 
ed Globe Valve. Has flanged ends, outside 
screw rising stem, bolted flanged yoke, and 
regrindable, renewable bronze seat and disc. 
Also available in All tron. 


Fig. 1361 W. E.—Class 1500-pound Cast Steel 
Swing Check Valve with welding ends and 
bolted cap. Disc is hung on a 5-degree angle 
and, when wide open permits full unobstructed 
flow through the valve body. 


Fig. 559—125-pound Iron Body Bronze Mount- 
ed Swing Check Valve. Has flanged ends, 
bolted flanged cap and regrindable, renewable 
bronze seat and disc. Disc, when wide open, 
permits full, unobstructed flow through the 
valve body. Also available in All Iron. 


Fig. 9033 W. E.—Class 900-pound Cast Steel 
Non-return Angle Valve with welding ends. 
Spur gear operated. Powell Non-return Valves 
are available with spur gear, bevel gear or 
toggle operation. If desirable, electric motor 
operators for remote control can be provided. 


Fig. 1303 W. E.—Class 1500-pound Cast Steel 
Gate Valve with welding ends, outside screw 
rising stem, bolted flanged yoke and taper 
wedge solid disc. 


Fig. 1793—125-pound Iron Body Bronze 
Mounted Gate Valve. Has flanged ends, out- 
side screw rising stem, bolted flanged yoke, 
bronze seat rings and taper wedge solid disc. 
Also available in All tron. 





May, 1946 —POWER PLANT ENGINEERING — Chicago, Ill. 133 












































































134 





@ Cadmium Plated For Protection 
Against Corrosion and For Better 
Appearance 


© High-Grade Woven Monel Wire 
Screen 


@ Readily Removed Steel Blow- 
Off Bushing 


© Screen and Bushing Come Out 
Together—Go Back Together, 
Automatically Aligning 


@ For Steam Lines or Water, Oil 
and Other Fluids 


@ Reasonably Priced 


® 6 Sizes from 45" to 2" for Pres- 
sures up to 600 lbs 


@ Many Thousands in Service 
@ Sold by Over 100 Mill Supply 


Houses 


See Your Supply House or 
Send for Bulletin S-201 


YARNALL-WARING COMPANY 


114 Mermaid Avenue PHILADELPHIA 18, PA. 


YAR WAY STRAINERS 
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zona); the commercial markets in 
central and southern Arizona, and 
the Imperial and Coachella valleys 
of Southern California. 

The dam will be an earth and 
rock-fill structure and will create a 
reservoir with a capacity of 1,820,000 
acre-feet and will impound water to 
supply five 45,000 kw _ generators 
which will be installed in the power 
plant. 

This project provides that water 
released from Boulder Dam will be 
stored again at Davis Dam for re- 
lease according to downstream needs, 
including those required by the pro- 
visions of the recently ratified treaty 
between the Republic of Mexico and 
the United States. Except during 
flood stage or to fulfill requirements 
of the treaty, water released by 
Boulder, Davis, and Parker Dams 
will be through the turbines of the 
respective power plants. 


New Research Labora- 
tories for Goodrich | 


ON THE OCCASION of observing its 
75th anniversary the B. F. Goodrich 
Co. which 50 years ago established 
the first research laboratory in the 
rubber industry, broke ground for a 
new and complete research center 
with construction to be started 
shortly. 

These laboratories will be erected , 
on a 260-acre tract between Akron 
and Cleveland near Brecksville on 
one of the highest locations in Cuya- 
hoga county. Present plans call for 
five separate completely air condi- 
tioned buildings built of gray brick. 

Among the outstanding character- 
istics of the new laboratories will be 
the adaptability for rapid conversion 
from one. type of work to another. 
Removable partitions, interchange- 
able fixtures and a wide variety of 
special services will be employed. It 
was reported by Dr. Howard E. Fritz, 
the company’s Director of Research, 
that the company has devoted con- 
siderable time to study and arrange- 
ment of the project. For example, 
the building site was chosen prima- 
rily because of its freedom from dust, 
cross-country electric lines, vibration 
and noise. Quarantining of vibration 
so that the most delicate operations 
can be carried out has been the spe- 
cial objective, accounting for the sep~ 
aration of laboratories into five build- 
ings and removal of the whole 
research project from proximity to 
any industrial or manufacturing oper- 
ations. 

At the beginning of operations in 
the research center, the staff will con- 
sist of between 220 and 250 persons, 
but the plans allow for almost un- 
limited additions and expansions— 
either by enlarging the buildings al- 
ready scheduled or by adding agdi- 
tional structures. 


Statistics of 
Electric Utilities 


PUBLICATION OF ITS ANNUAL REPORT 
entitled, “Statistics of Electric Utili- 
ties in the United States,” has just 
been announced by the Federal Power 
Commission. This publication shows 
that during 1944 the electrical indus- 
try carried forward the record of re- 
cent years of consistent improvement 
in its basic financial soundness, ac- 
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Simplicity ... and sturdiness ... these are the two outstanding 
design characteristics of Kennedy Bronze Gate Valves. There are 
no small, quick-wearing parts that might cause undue maintenance 
expense. The heavy bodies and bonnets, large stems with heavily 
proportioned contact threads, long-proven disc mechanisms, large 
bonnet hexes and wide pipe-end hexes all combine to provide extra 
strength, long life and low maintenance expense. 

You can obtain these extra-value Kennedy Bronze Gate Valves 
in a complete range of sizes and for all pressures up to 300-Ib. steam. 
They are available with non-rising stem, rising stem, quick-operating 
lever and outside screw and yoke ... screwed and flanged ... inside 

~ screwed bonnet and union bonnet ... a type for every standard 
requirement. The 240 page Kennedy Catalog describes these valves 
in detail ... your copy sent on request. 


Buy From Our Distributor 





* THE KENNEDY VALVE MFG. CO. 
Elmira, New York 


KENNEDY vctucs - ache fittings fire hydrants 
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HOFFMAN DUST REMOVAL 





















































Many plants, after installing Hoffman Vacuum 
to eliminate hazards and improve working 
conditions, have received an unexpected dividend 
in increased production. Hoffman Dust Removal 
Equipment will make your plant cleaner, safer, 
| | a more productive, more 
profitable. It’s the 
right answer to your 


dust removal problems. 


SEND FOR LITERATURE 


U.S.HOFFMAN tiirciirion 


AIR APPLIANCE DIVISION, 101 FOURTH AVE., NEW YORK 3, N.Y. 
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companied by continuing progress in 
expansion of service and revenues. 

This publication is for the year end- 
ing December 31, 1944 and details the 
financial and operating information 
on every important privately owned 
electric utility operating in the Uniteq 
States. In this report the activities of 
344 utilities which are on the basis of 
both assets and revenues represent 
over 98 per cent of the privately 
owned electric light and power indus- 
try, had total assets aggregating $18,- 
121,791,319 and their total utility rev- 
enues for the year 1944 were $3,614. 
572,001. 

This new publication is devoted 
principally to detailed uniform taoles 
which show for each utility balance 
sheets, income and earned surplus 
statements, capital stock and bonds, 
electric operating revenues, custom- 
ers, and sales by classes of service, 
electric operating expenses, utility 
plant, and physical quantities. The 
uniformity of treatment accorded the 
statements of the various companies 
will generally permit ready compari- 
son of items among the utilities in- 
cluded in the compilation. 

Statistics of Electric Utilities in the 
United States is a publication of 450 
pages dealing with the 1944 data on 
the industry, and is sold by the Fed- 
eral Power Commission at $2.00 per 
copy. 


Hathaway ASCE 


President 


Gat A. HaTHAway, of the office of 
Chief of Engineers, U. S. War De- 
partment, recently became vice-pres- 
ident of the American Society of 
Civil Engineers, oldest national engi- 
neering organization in the United 
States, succeeding A. C. Polk of Bir- 
mingham, Ala., who died in office. 

Mr. Hathaway, a resident of Hy- 
attsville, Md., has been active in 
sponsoring meteorological studies of 
flood-producing storms and is author 
of several works on meteorological 
studies. 

Born near Menomonie, Wisconsin, 
Mr. Hathaway, an officer in World 
War I, is a graduate of Oregon State 
College, and from 1924 to 1928 was 
assistant‘ to the state engineer of 
Oregon. He was associated with the 


. U. S. Engineer Department in Kan- 


sas City from 1928 to 1937. His work 

there included, among other things, 

= hydraulic design of Fort Peck 
am. 

An active member of the American 
Society of Civil Engineers since his 
election as a member in 1934, Mr. 
Hathaway was president of the So- 
rong A District of Columbia section 
in : 


Recommended Prac- 
tices for Resistance 
Welding 


THE AMERICAN WELDING SOCIETY, 33 
W. 39th St., New York 18, N. Y., has 
published a compilation of recom- 
mended practices for the spot and 
seam welding of low-carbon, stainless 
and hardenable steels, nickel, monel 
and inconel; the projection welding 
of low-carbon and stainless steels; 
flash-butt welding low and medium 
forging strength steels; and standard 
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Air View of Henry Vogt Machine Co. Plant, Louisville 


V OGT provides one convenient, economical 


= _ == source of supply with the most comprehensive 
iy- had : line of drop forged steel piping materials any- 
3 = where available to industry. Here will be found 
everything needed for the safe and efficient 
= [ : ) control of oil, steam, water, air, gas, and am- 
on: Sy , monia at high or low pressures and temperatures. 
Bs, ; , i More drop forged steel Valves, Fittings’ 
an Fi . * , and Flanges are made by Vogt, and deservedly 


$0- -— x so, because Vogt makes them better! 
on ; — 2 ‘ 


HENRY VOGT MACHINE CO. 


INCORPORATED 


Louisville 10, Ky. 


Branch Offices: NEW YORK e PHILADELPHIA 
CLEVELAND e CHICAGO e DALLAS 
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TEMPERATURE REGULATORS 


TRADE MARK REG. 





Write for 
Bulletin 7A 
giving detailed 
information 











1. They Are Self-Contained. 


2. They Maintain Perfect 
Control of Temperature 
of Liquids. 





‘a 





ATLAS Temperature Regulators con- 
trol the temperature of water and 
other liquids in all kinds of open or 
closed tanks or heaters which are 
heated by steam or gas. 


aifteemntiiaiete 


Each unit consists of a boiler and a motor con- 
solidated into one machine. The control bulb 
is the boiler, and the vapor is generated by heat- 
ing the thermostatic liquid contained within 
it. The pressure resulting is transmitted through 
capillary tubing to a one-piece metallic bellows, 
which, expanding, acts as the motor for oper- 
ating the valve which regulates the admission 
of the steam or gas used to generate the heat. 
The control valves operated by bellows have 
seats suitable for the service. 





Number 


Specifications 





ATLAS No. 650 





ATLAS No. 651 


Balanced Type Double Seat Valve. Spring Adjustment. For tem- 


peratures from 70° to 300° F. Bulb is immersed in liquid and con-| - 


trol valve installed - steam supply. %”, 34”, and 1” for steam pres- 
sures up to 150 Ib. 114”, 1" 2”, and. 2%” for steam pressures up 
to 100 Ib. Operates in vertical or horizontal: position. 





Needle Type. Single Seat Valve. Spring adjustment. For tempera- 
tures. from 70° to 300° F.: Used where tight seating valve is essential 
such as on small oil heater pump sets, open or closed tanks, steri- 
lizers, glue heaters, etc. %” and 34” for steam pressures up to 150 
Ib. Operates in vertical or horizontal position. 





ATLAS No. 655 


Balanced Type. Double Seat Valve. Lever and Weight Adjustment. 
For temperatures from 70° to 300° F. Lever and weight adjustment 
of control valve assure high sensitivity. For maintaining rene 
of liquids in all kinds of tanks and heaters. %4”, 34”, for 
steam pressures up to 150 Ib. 11%4”, 14%”, 2”, ay", 3”, ri Bp) Ors 
and 8” for pressures up to 100 ib. Operates in horizontal pipes. 








ATLAS No. 





Single Seat Self-Contained Pilot Operated Valve. Spring Adjustment. 
For temperatures from 70° to 300° F. For use where accurate regu- 
lation demands a quick opening and closing control valve and where 
steam pressure is always 25 lb. or more, as for instantaneous heaters 
and tanks for water, oil, etc. %”, 34”, 1”, a? 14%", and 2” for 
steam pressures up to 300 Ib. 2%”, 3”, and 4” for steam pressure 





up to 250 





Other Atlas Products 


Check the items at the right on 
which you would like to have data 
and mail to us with your name, firm 
name and address. 


O Pump Governors 

C2 Pressure Regulators 
© Fleat Valves 

0 Oil Control Cocks 

O Humidity Controllers 
Cj Thermostats 

O Balanced Valves 

0 Control Valves 


O Damper Regulators 

0 Temperature 
Regulators 

Oo —- Valves 

Oo — _— 


Sys 
0 CAMPBELL Boiler 
Feed Water 


Regulators 


ATLAS LAS VALVE COMPAN Y 


291 South St., Newark 5, N. '; 


Representatives in Principal Cities 











methods for testing resistance welds, 
Each recommended practice com. 
prises a table of machine settings for 
current, voltage, time, pressure, and 
other factors, which will produce 
welds of specified strength in various 
thicknesses of materials. Explanatory 
text on each of the factors is in. 
eluded. The section on_ standard 
methods for testing resistance welds 
covers tests for tensile properties, 
sheer strength, impact strength, fa- 
tigue properties and hardness. It in- 
cludes a ‘complete description of the 
test specimens, the equipment to be 
used, and the procedure to be fol- 
lowed. Also included is a section on 
control of weld quality by statistical 
methods. The -price per copy is 50 
cents. 


Coal Research Projects 


Drrectors oF Bituminous Coal Re- 
search, Inc., national research agency 
for the bituminous coal industry, 
have approved a budget that calls 
for investing $401,000 in more than 
40 research projects intended to im- 
prove utilization of solid fuels by 
railroads, industry and domestic con- 
sumers. 

This program is an expansion as 
well as a continuation of the research 
begun last year and is supported by 
240 coal companies and associations. 
Additional contributions from coal- 
carrying railroads bring the yearly 
production supporting BCR to nearly 
240 million tons. 

More than one-half of the current 
BCR budget covers projects under 
way and to be started this year at 
Battelle Memorial Institute, Colum- 
bus, Ohio. The BCR Directors re- 
ported that 26 projects had been al- 
located to Battelle, including fully 
automatic stokers, smokeless stoves, 
furnaces, ranges and water heaters, 
group heating, and chimney design 
and construction, all in the residen- 
tial heating field; railroad coal uses, 
such as air supply, overfire steam-air 
jets, effect of fuel on locomotive per- 
formance, and handling railroad coal; 
industrial steam and non-steam uses, 
gasification of coal, and coal drying 
and preparation. 

Principal office of Bituminous Coal 
Research, Inc., is located in Pitts- 
burgh. ‘Administrative work is di- 
rected by Dr. Harold J. Rose, vice 
president and director of research. 
He is assisted by Elmer R. Kaiser, 
assistant director of research, and 
T. A. Day, special representative. 
Howard N. Eavenson of Pittsburgh 
is president of BCR. A Washington 
office is staffed by C. A. Reed, secre- 
tary; M. L. Garvey, treasurer; and 
J. F. Hanley, assistant secretary- 
treasurer. 


D. C. Prince to Get 
Lamme Medal 


THE 1945 LAMME MEDAL of the 
American Institute of Electrical En- 
gineers has been awarded to David 
C. Prince, vice president, General 
Engineering and Consulting Labora- 
tory, General Electric Co., Schen- 
ectady, N. Y., “For his distinguished 
work in the development of_ high 
voltage switching equipment and elec- 
tronic converters.” 

The medal will be presented at the 
Summer Convention of the Institute, 
to be held in Detroit, June 24-28. 
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COPPER ALLOY BULLETIN 


MARINE AND POWER EDITION 


REPORTING NEWS AND TECHNICAL DEVELOPMENTS OF COPPER AND COPPER-BASE ALLOYS 

















Prepared by Bridgeport Brass Company Bee Headquarters for BRASS, BRONZE, and COPPER 
co. AA 


Extending Condenser Tube Life 


Effect of Alloy Composition 
and Water Composition 





In order to obtain maximum condenser 
tube life and most satisfactory perform- 
ance, power plant operators are vitally 
interested in the cause of premature tube 
failure as well as factors which lengthen 
tube life. Numerous laboratory examina- 
tions of condenser tubes have revealed a 
number of different factors which influence 
the corrosion rate of condenser or heat 
exchanger tubing in power plants. Among 
them are alloy composition; composition 
of water; composition of steam and con- 
densate; nature and distribution of corro- 
sion products; character and quantity of 
silt and debris; velocities of water and 
steam; stress; design and operation of 
condenser; temperatures and pressure; and 
galvanic coupling. The two factors which 
stand at the head of the list are water 
composition and alloy composition. 


. Effect of Water Composition 


The corrosiveness of water depends upon 
the concentration of dissolved solids and 
gases; pH value and many other factors. 
The total mineral content of water varies 
from less than 0.003 per cent_for some 
natural fresh water up to 3.5 per cent for 
sea water. The total salt content has a 
direct bearing on the corrosiveness of the 
water. 

The importance of pH value (hydrogen 
ion concentration) has been studied in 
considerable detail and found to vary de- 
pending upon the metal being corroded 
and upon the concentration of all other 
substances present. A decrease in the pH 
value usually indicates a rise in corrosion 
rate. Clean sea water normally has a pH 
value of more than 8.0, whereas harbors, 
estuaries and bays may have lower pH 
values because of contamination from sew- 
age and factory wastes. The higher corro- 
sion rate of harbor water indicates the 
need for more corrosion-resisting alloys 
than are required for water in the open 
ocean. The corrosiveness of natural fresh 
water with a pH of 7.0 to 8.0 is usually 
much less than that of sea water with a 
similar pH. This difference is due primarily 
to the greater concentration of mineral 
matter in sea water and is one reason why 
the average life of condenser tubes in power 
plants using fresh water is much longer 
than that of the same alloy in seaboard 





power plants. The corrosiveness of fresh 
water with the same values may also vary 
considerably due to differences in the con- 
centration and nature of the minerals, 
gases and other substances present in the 
water. In other words, the pH values 
should be used in conjunction with the 
entire chemical analysis of the water. 
Power plant operators should check pH 
values periodically and investigate any 
changes promptly. The subject of water 
analysis is gaining increasing importance 
in the operation of power plants. - 

A high concentration of such gases as 
hydrogen sulphide and carbon dioxide 
usually increases the corrosion rate. Or- 
ganic material and suspended matter 
varies considerably in effect, and some- 
times the decomposition products of these 
substances cause difficulty. If the sus- 
pended matter is ferrous in nature it may 
protect the material upon which it deposits. 
Sand and silt may have a scouring action 
which may be beneficial in cleaning con- 
denser and heat exchanger tubes, but on 
the other hand this may, over a period of 
time, reduce the wall thickness of the 
tubes. However, cinders, sand, mud, wood, 








stones and other small particles are very 
likely to lodge in various parts of the con- 
denser tubing and cause deposit attack. 


Effect of Alloy Composition 


Corrosion studies and metallurgical re- 
search have accomplished a great deal in 
developing alloys which will stand up 
under higher water velocities, corrosive 
waters and more severe operating condi- 
tions. There is much information available 
which shows that the addition to copper of 
such alloying elements as tin, aluminum, 
nickel, zinc, iron and arsenic, used singly 
or in combination, very markedly influ- 
ences condenser tube life. 

For example, long experience has shown 
that the addition of arsenic to condenser 
tube alloys has resulted in greatly in- 
creased service life. The addition of arsenic 
to Muntz metal inhibits dezincification and 
reduces general corrosion rate appreciably. 
In the case.of Admiralty, arsenic also 
lowers the general corrosion rate as well as 
inhibiting dezincification. Arsenic also im- 
proves the corrosion resistance of both 
Cuzinal (aluminum brass) and Duronze IV* 
(aluminum bronze). The. addition of 0.30 
per cent to 0.50 per cent iron and 0.50 to 
1.00 per cent manganese to Cupro Nickel 
has been found distinctly beneficial for 
retarding impingement, pitting, and gen- 
eral corrosion from sea water. All Bridge- 
port Cupro Nickel condenser tubing con- 
tains iron and manganese. This alloy is used 
where water velocities and turbulence 
might cause premature failure of ordinary 
condenser tubing. 

Duronze IV (aluminum bronze) is one 
cf the finest condenser tube alloys available 
because it has demonstrated its superiority 
for meeting complex corrosion problems 
encountered in power plant practice such 
as tidal estuaries where salt water is mixed 
with polluted fresh water which may.con- 
tain sewage, industrial wastes and cinders. 
This alloy also stands up well in power 
plants using high velocity water contain- 
ing entrained gas bubbles which impinge 
on the condenser tube walls. 


Many Corrdésion-Resistant 
Alloys Available 


Bridgeport offers a number of corrosion- 
resistant condenser tube alloys which will 
give maximum service life when used under 
conditions for which they are best suited. 
It will pay power plant operators to con- 
tact Bridgeport’s Technical Service De- 
partment and arrange to try out test lots 
of these alloys in order to determine which 
is best. Write for Bridgeport’s 112-page 
Condenser Tube Manual which contains 
much practical information together with 
specifications, results of corrosion research 
and other valuable facts. 

*U. S. Pat. No. 2093380 


BRIDGEPORT BRASS 


BRIDGEPORT BRASS COMPANY, BRIDGEPORT 2, CONN. 
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(Above) Installation of 63 Wing Revolving Unit Heat- 
ers in Plant of A ive Appli Manuf: 7 





The objectionable features 
of inadequate heating sys- 
tems are the cause of end- 
less complaints. 


Cross-sectional view of WING Revolving Unit 
; f Heater, showing Motor, Fan, Heating Element 
and Revolving Discharge Outlets. 
Kevoluing HEATERS 


ELIMINATE HOT SPOTS AND COLD SPOTS 


Located at roof or ceiling, they revolve slowly, projecting the 
heated air to the working level in moving streams which sweep 
slowly through 360 degrees, covering successively every direc- 
tion instead of constantly in some one direction. The gentle air 
motion and the thorough covetage bring a sensation of fresh, 
live, invigorating warmth to workers.And in the Summer, with 
the steam turned off, they create a delightful cooling ef- 
fect that is equally effective in stimulating production. 
Write for Bulletin HR-3 


L.J. Wing Mf.Co.,: 64 Seventh Ave., New York 11, N. Y. 
& 


Factories: Newark, N. J. Montreal, Canada 


REVOLVING UNIT HEATERS 
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Philips Reports New 
Scientific Journal 


A NEW BI-MONTHLY scientific jour- 
nal covering theoretical and experi- 
mental research in physics, chem- 
istry and other fields, edited by the 
Research Laboratory staff of N. V. 
Philips Gloeilampenfabrieken of Eind- 
hoven, Holland, is announced by 
Dr. O. S. Duffendack, president of 
Philips Laboratories, Inc., affiliate of 
N. V. Philips, at Irvington, N. Y. 

Volume 1, Number 1, which has 
just arrived in this country, contains 
papers on: 1. Theory of the elastic 
after-effect and the diffusion of car- 
bon in alpha-iron; 2. The current to 
a positive grid in electron tubes; 3. 
Theory of the stability of lyophobic 
colloids; 4. The ratio between the 
horizontal and the vertical electrical 
field of a vertical antenna of infin- 
itesimal length. 

Among the articles which will ap- 
pear in subsequent issues are: 

Scale glass as a substitute for mica; 

Radiation resistance of an antenna 
with arbitrary current distribution; 

‘Network synthesis, especially the 
synthesis of resistanceless four-ter- 
minal networks; 

Extension and application of Lang- 
muir’s calculations for a plane diode 
with a Maxwellian distribution of the 
electrons. 


Nuclear Physics Course 
Offered Allis-Chalmers 
Employes 

To ENABLE ITS personnel to become 
broadly informed on the very timely 
subject of atomic energy, the Allis- 
Chalmers Mfg. Co., Milwaukee, Wis., 
in co-operation with the Illinois In- 
stitute of Technology, is offering a 
special graduate 16-week course on 
the introduction to atomistics and 
applied nuclear physics. 

The course presents a series of 
guest lecturers including such emi- 
nent physicists as Dr. Don Kerst, 
who is chiefly responsible for the 
practical development of the beta- 
tron, and Dr. G. M. Almy, Professor 
of Physics at the University of Illi- 
nois and other leading physicists of 
the University of Chicago and the 
University of Wisconsin. 

Since 1944, Allis-Chalmers has been 
offering its employes, in co-operation 
with the Illinois Institute of Technol- 
ogy, a program of graduate courses 
in the fields of electrical, mechanical 
and industrial engineering, physics 
and mathematics leading to the Mas- 
ter of Science degree in electrical or 
mechanical engineering. 


Chicago Metal Hose 
Corp. Expands 

Cutcaco METAL Hose Corp., May- 
wood and Elgin, Ill., has acquired the 
entire capital stock of Apex Machine 
Co., Elgin, and will operate the Apex 
Machine production facilities as a 
division; the engineering staff of 
Apex will be operated as a depart- 
ment of Chicago Metal Hose Corp. 
The capital stock of Apex Machine 
Co. was acquired through merger 
proceedings on an undisclosed basis; 
the merger became effective March 
1, 1946. 
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Smooth bored for min- protection and easy 
imum resistance to thread engagement. 
flow. 


ry es 
Uniform wall thickness » 
achieved by precision 
machining provides 
maximum safety factor. 
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Wide reinforcing bands 
and cgntrolled grain 
flow provide maximum 
. strength and fatigue 
WECSREL 
’ Sharp, clean threads, 
machined to exacting 6 
tolerances of A.N.P.T. Socket-welding types 
Stds., assure pressure- have deep sockets that 
tight joints. assure rapid, accurate, 
self-aligning make-up. 
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Quality of Ladish Forged Steel Fit sis close iP metallurgicz controls 


at every step in manufacture. Ladish special ed knowledge and skill make available to 


you Controlled Quality Fittings that assure dependable performance and ultimate economy, 


(ordtrolled Luallly 
LADISH DROP FORGE Co. 


CUDBAHY-WiIS €C ON SE N (mMitwavukee suBuRs) 


District Offices: NEW YORK © PITTSBURGH © CLEVELAND © ST. LOUIS © HOUSTON * LOS ANGELES 
TO MARK PROGRESS 





EXHAUST 
AND 
INTAKE 
SILENCERS 


SPARK 
ARRESTOR 
SILENCERS 


STEAM 
BLOW-OFF 
SILENCERS 


HEAT 
RECOVERY 
SILENCERS 


AIR-JET 
SILENCERS 


YOUR MAXIM SILENCER CHECK LIST 


Check the five types of Maxim Silencers shown against 
silencing applications in yoyr plant. Each type is avail- 
able in various sizes to fit specific installation require- 
ments. Detailed information on any of these silencers 
will be sent on request. 





These Maxim Silencers are designed to silence the exhaust or intake of 
internal combustion engines, steam engine exhaust, air compressor in- 
take, vacuum pump discharge and the intake or discharge of blowers 
of the positive pressure type. 


Maxim Spark Arrestor silencers effectively silence exhaust noise and in 
addition trap 100% of all exhaust sparks and embers. Widely used in the 
marine field and in industry where a fire or dirt nuisance hazard exists. 


These silencers were developed for use on installations involving the 


discharge of high velocity steam, air or gas to atmosphere. They are used 
to quiet the roar of steam blow-off, safety valve discharges, etc. 


Maxim Heat Recovery Silencers combine efficient silencing of engine 
exhaust with spark arresting (where necessary) arid with the recovery 
of waste exhaust heat to produce steam or hot water for heating or 
processing operations. 


These silencers are jacketed with an air passage surrounding the silencer 
and cool air drawn up past the silencer while in operation. Jacket pro- 
tects silencer from elements and is easy to keep 

painted because it does not heat up. 


THE MAXIM SILENCER CO. - 89 Homestead Ave., Hartford 1, Conn. 
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“No BOILER WATER TROUBLE 
SINCE THAT Deaséor7e ENGINEER 
dis | GOT ON THE JOB...” 


Dearborn Engineer does this for you... . 
i sues ict alia dnd ghiek’ sabia Both management and men are quick to recognize the beneficial effects 
nt er thaceg P P 9 of Dearborn scientific boiler water treatment administered and periodically 
: checked by the Dearborn Engineer. 


2 Sends samples of your water to main lab- 
oratory for analysis. Here is a man, within calling distance of your plant, who will head for 
3 Recommends the proper chemical treatment your boiler room the minute you spot boiler water trouble. He comes 
and correct chemical contro! methods. é equipped to make quick analysis and study operating conditions . . . works 
with your men to install immediate corrective measures. 


4 Supervisesinstallation of feeding equipment. 
5 Instructs your men on water test methods His findings are carefully checked by Dearborn laboratories with the 
for treatment dosage adjustment and blow- result that an individualized treatmentis furnished, which, together with con- 


down control, tinuing Engineering Service, will end boiler water troubles in your plant. 


6 Calls regularly at your plant to insure main- When water troubles arisein the boilerroom, call in the Dearborn Engineer. 
tenance of the recommended conditions. 


& Deaton 


TRADE MARK REGISTERED 


tHe LEADER ror over HALF A CENTURY — = 


ENGINEERING SERVICE AND WATERa0m@ 
Dearborn Chemical i 


Dept. F, 310 S, Michie 
a wee Be —— “2 





@ If you are cleaning condensers by mechanical 
means, have you figured just how much it is costing 
you annually? When you do, be sure to include all the 
“hidden costs” in reduced production — not only in 
time lost when condensers are “off the line”, but 
for all periods when they are not operating at rated 
capacity, due to slime impaired heat transfer rates. 

When you utilize chlorination for slime control, you 


not only cut out time losses from shutdown of equip- . 


ment, but you also get rated capacity from your con- 
densers all the time. 

If deposits already are present on the water-side sur- 
faces of condensers, chlorination removes them, and 
then, by destroying the slime organisms in the water 
supply, it prevents the formation of further slime coat- 
ings. 

To secure the most effective results from chlorination 
at minimum cost, the method of application and type 
of chlorinating equipment should be adapted to the 
individual requirements of your plant. W&T engineers 
will gladly make recommendations based on an actual 


survey of your requirements. 





WALLACE & TIERNAN. 
PRODUCTS, INC. : 


Manufacturers of Chlorine and Ammonia Control Apparatus 
Belleville 9, N. J. © Represented in Principal Cities 








Boilers Ordered for 
Sunbury Plant 


Four STEAM GENERATORS valued at 
nearly $5,000,000 have been ordered 
from Foster Wheeler Corp. by the 
Pennsylvania Light & Power Co. 

The order calls for the largest boil- 
ers ever designed for direct firing 
with pulverized anthracite. Each of 
the units will be capable of producing 
400,000 1b of steam per hour at 1350 
psi and at 955 F temperature. They 
will be installed in the Company’s 
new 150,000 kw steam electric station 
scheduled to be completed at Sun- 
bury, Pa., in the Spring of 1948. 

Ebasco Services, Inc., is handling 
the complete engineering and con- 
struction of the new plant. 


France to Purchase 
Equipment 

FRANCE IS LOOKING over the best 
power stations in the United States 
with the idea of purchasing equip- 
ment for expansion of her own plants, 
according to two French engineers 
who have just completed a visit here 
as guests of Hagan Corp., combus- 
tion engineers. 

M. Jean Commisaire, chief engi- 
neer, and J. P. Brutsche, both of the 
Paris Electric Co., coming to Pitts- 
burgh through James Gordon & Co., 
Ltd., of England, Hagan representa- 
tives, visited the Frank R. Phillips 
station of the Duquesne Light Co. 
and the new Springdale station of 
West Penn Power Co. near Pitts- 
burgh; the. Windsor station of the 
Ohio Power Co. at Beech Bottom, 
W. Va., and the George Tidd station 
near Wellsburg, West Virginia. 

John R. McDermet, formerly asso- 
ciated with Elliott Co. as assistant 
to the president, has announced the — 
opening of his own office as consult- © 
ing engineer. Mr. McDermet will 
supply advisory service on the indus- 
trial use of water, corrosion control, 
deposit prevention, purification and 
waste disposal. His address will be 
18th and Chestnut Sts., Philadelphia 
2, Pa. 

The Public Utility Engineering and 
Service Corp. of Chicago, has an- 
nounced that LeRoy M. Davis has 
joined the Engineering staff as as- 
sistant hydraulic engineer. Mr. Davis 
graduated from Cornell University in 
1923 and since then has been con- 
nected with various power companies 
on construction, design, research and 
overation work. He is a member of 
the American Society of Civil Engi- 
neers and American Society of Me- 
chanical Engineers. 

George A. Bryant, president of The 
Austin Co. of Cleveland, Ohio, has 
recently announced the appointment 
of three new vice-presidents. Harold 
A. Anderson of New York, eastern 
district manager of the company; 
Charles W. Payne, Jr., Chicago dis- 
trict manager; and Richard Ellis of 
Seattle, district manager in the Pacific 
Northwest. Each of these men has 
been actively engaged in engineering 
and construction operations in his dis- 
trict for sometime. 

Illinois Institute of Technology, Chi- 
cago, Ill., has announced the appoint- 
ment of Dr. Eric T. B. Gross as © 
professor of electric power system ~ 
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DETROIT STOKER COMPANY 


Fifth Floor, General Motors Building, Detroit, Michigan * Works at Monroe, Michigan 





District Offices in Principal Cities . Built in Canada at London, Ontario 


















op choice for tough jobs! 








@ Put REX-TUBE type RT-15 on your tough, 
hard-to-handle connection problems. Then watch 
what happens when this rugged, high-quality 
flexible metal hose takes charge of the heavy- 
duty assignments! You can forget all about fre- 
quent replacements—costly delays. For RT-15 is 
famous for its ability to take punishment; to keep 
right on outperforming and outlasting many 
other types of hose under the roughest usage 
you can give it. 

There are ample reasons why production men 
choose REX-TUBE type RT-15 when it comes 
to taking hard knocks. Illustrated below are just 
a few of RT-15’s many outstanding features. 
Write us today and ask for Booklet E-144. 
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engineering at the Institution. Dr, 
Gross was formerly an assistant pro- 
fessor of electrical engineering at 
Cornell University and will devote 
himself largely to work with Illinois 
Tech’s network calculator, which is 
designed to set up in miniature and 
analyze problems in power system 
design and operation. 

Appointment of Clyde A. McKee. 
man, as Assistant to the President of 
the American Society of Heating and 
Ventilating Engineers, 51 Madison 
Ave., New York 10, N. Y., has been 
announced. Mr. McKeeman will rep- 
resent the Society in securing the in- 
terest and participation of industry 
in the Society’s research activities, 
Mr. McKeeman is a native of Maine, 
and graduated from the University of 
Maine in 1923, with a degree of B.S. 
in mechanical engineering. He re- 
ceived his M.S. degree in 1931 from 
Harvard University School of Engi- 
neering. 





N. C. Hilton 


N. Cuir. HILTON, executive mana- 


‘ger of the abrasive wheel, diamond 


wheel and bowling ball departments 
of Raybestos-Manhattan Rubber Divi- 
sion, Passaic, N. J., died March 14, 
in Glen Ridge, N. J. 

Mr. Hilton had been with Man- 
hattan Rubber for more than 30 
years, having started on November 
22, 1915. Under his management 
Manhattan’s abrasive wheel depart- 
ment expanded in production and 
sales, and research was extended with 
the addition of an abrasive wheel 
laboratory. 

During World War I, when the im- 
port of natural abrasive was cur- 
tailed, Manhattan’s technicians, un- 
der Mr. Hilton’s management ob- 
tained satisfactory artificial abrasives 
that have almost entirely supple- 
mented natural abrasives. 

Mr. Hilton was born near Elmira, 
N. Y., receiving his education in 
Elmira schools. He is survived by his 
wife;-the former Mabelle Stevens; a 
son Lamar Hilton, and a daughter, 
Mrs. Norma Christopher of Pheonix, 
Arizona. 





New Vice Presidents 
for Johns-Manville 
JOHNS-MANVILLE Corp. has an- 
nounced the election of L. M. Cassidy 
and T. K. Mial as vice-presidents of 
the corporation. The appointments 
follewed the retirement of L. R. Hoff, 
vice-president of Johns-Manville Corp. 


in charge of sales. Mr. Cassidy was 
formerly in charge of the building 
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give White Motor Company real 
protection...save time, money, foo. 


Magnetic starter and motor-circuit switch in one unit—G-E 
“combination” motor starters of this type give co-ordinated control 
to over 300 machines in the White Motor Company plant in Cleveland. 

The starter shown above is installed on a lathe used in making water 
pumps. Others control drill presses, shapers, boring mills, grinders, 
and many other types of machines. 


Here’s Why the Combination Starter Was Chosen 

@ Fast-acting overload relays protect the motor controlled from over- 
heating—and fuses protect it from damaging short circuits. 

@Safety for operators is assured by interlocking doors. While the 
power is on, the door cannot be opened. 

® Quick servicing and availability of repair parts is made possible by 
G.E.’s broad network of sales outlets. 


Wide Field of Application : 

This motor company represents just one of the many different 
industries in which G-E combination starters are at work today. 
Why not give the advantages of these compact, time-saving starters 
to your plant. Our engineers will be glad tc help with your application. 
Get in touch with our local office today. Apparatus Dept., General 
Electric Company, Schenectady 5, N. Y. 


GENERAL @ ELECTRIC 
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Have No 
Doubt About 





THE 2 BRONZE SEATS 
GROUND TO A TRUE BALL 
JOINT INSURE LONG WEAR 


The super-smooth seats in a Dart Union join without jam- 
ming; part without pounding. Besides, the body and nut— 
made of high-test air-refined malleab'e iron — are prac- 
tically indestructible. 


For these reasons Darts may be used over and over again. 











And, naturally, they cost less SS/Ree 
in the long run. = Ss 


> 


Your supplier will be glad to 
demonstrate Darts. 





UNTON S 
E. M. DART MFG. COMPANY, PROVIDENCE, R. I. 
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materials and general departmeni of 
the Johns-Manville Sales Corp., and 
Mr. Mial was formerly a vice-presi- 
dent in charge of power products and 
industrial department of the same 
subsidiary corporation. 


Electro-Rustproofing 
Changes Hands 


WALLACE & TIERNAN CoO., INC., and 
The Dorr Co. have recently purchased 
the interest of E. H. Ingle and have 
become joint owners of the Electro 
Rust-Proofing Corp. of Dayton, Ohio. 
E. H. Ingle continues as’ president 
and general manager. The present 
organization is retained and plans are 
being completed for expansion of re- 
search and service departments. 


Pressure Vessel 
Research 


A RESEARCH PROGRAM covering ma- 
terials, design, fabrication, inspection 
and testing of unfired pressure vessels 
has been started by the Welding Re- 
search Council, which is sponsored by 
the American Welding Society, Amer- 
ican Society of Mechanical Engineers, 
American Institute of Electrical En- 
gineers and other engineering socie- 
ties. 

This program has been initiated to 
furnish quantitative data needed by 
those engaged in pressure vessel de- 
sign and construction to insure sound 
design and reasonable life. During the 
war, .experimental work had fallen 
behind the increased use of both car- 
bon and alloy steels in larger and 
more complex designs of welded ves- 
sels used in process industries under 
increasingly severe service conditions, 
The lack of factual information, has 
resulted in acknowledged over-con- 
servatism in design and has hastened 
the start of the new research pro- 
gram. 

The chairman of the new Pressure 
Vessel Research Committee is Walter 
Samans, who is also chairman of the 
ASME Boiler Code sub-committee on 
unfired pressure vessels and the first 
meeting of the new committee was 
held on January 10, to sift those prob- 
lems of greatest need, based on re- 
ports of defects developed in service, 
and to plan coordination of the new 
investigations with other committees 
and research already being conducted. 

At this meeting, employment was 
authorized of a full-time New York 
headquarters secretary to collect and 
maintain adequate records and to cor- 
relate the projects approved with the 
research facilities and personnel of 
selected university laboratories. 


Winning Support for 
Incentive Plans 


IN A RECENT Apprrss A. C. Croft, 
president of the National Foremens 
Institute, stated that in order to win 
employee support one midwestern 
company: 

1. Explains and demonstrates to 
union officials in advance just why 
the changes are necessary and_ gets 
their reactions and—if possible— 
agreement that the changes should be 
made. In addition to winning the 
union’s confidence and support, such 
po grea will usually elicit techni- 
cal suggestions of practical value to 
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INSTALLATIONS IN: 
* Electric Plants 
* Oil Refineries 
* Schools, Institutions 
* Milk Condenseries 
* Dairy Plants 
* Chemical Companies 
* Steel Industries 
* Paper Mills 
* Textile Plants 
* Rubber Processors 
* Canning Companies 
* Cereal Processors 


* Breweries 


HENSZEY Continuous Blowdown 


Look at the wide variety of industries that take advantage of the 
low cost power and clean steam that a Henszey Continuous Blow- 
down System can provide. That partial list is a typical cross section 
of American industry. Which means that you, too, should consider 
a Henszey system in conjunction with your present or planned boilers. 
The Henszey system keeps boiler water concentration within safe 
margins — preventing foaming, priming, carryover, and the forma- 
tion of sludge and scale (with proper chemical treatment). All this 
is accomplished continuously, automatically, and WITHOUT the 
heat loss of ordinary blowdown. 


Contact your nearest Henszey 
representative or write to 


HENSZEY COMPANY 


Department C5 Watertown, Wis. 


MS 


CONTINUOUS BLOWDOWN 
and BOILER PLANT SPECIALTIES 


Boiler Feed Regulators © Distillation Systems © Heat Exchangers 
Feed Water Meters © Flow Indicators © Proportioning Valves 
also MILK EVAPORATORS and PREHEATERS 





management from those daily exposed 
to actual shop conditions. 

2. Persuades the union to supply a 
time-study man to work with com- 
pany experts. 

3. Analyzes jobs manned by em- 
ployees who have been agreed upon 
by company and union as being rep. 
resentative with respect to skill and 
stamina. 

4. Submits the proposed rate 
changes to top union officials before 
they are announced to the rank and 
file. As far as practical, their criti- 
cism and_ suggestions should he 
adopted. 

5. Representatives of the union as 
well as of the company explain the 
entire plan to the employees—in ques- 
tion-and-answer meetings if possible, 
but at least always in clearly wr'tten. 
brief brochures or leaflets. Throvgh 
his foreman, every employee l-arns 
exactly how the revised wage incen- 
tive plan will affect him. 

Where no plan exists and one is 
contemplated, Mr. Croft advocates 
that the union or—if no union exists 


‘—a representative committee of em- 


ployees should be advised of and con- 
sulted on the vrinciples and details of 
the proposed incentive program. 


Ashton Valve Co. 
Expands 


ANNOUNCEMENT HAS BEEN MADE that 
the Ashton Valve Co. has acquired the 
valve division of the Lombard Gover. 
nor Corp. the products of which con- 
sist of relief valves avnlicable for use 
by the U. S. Navy and Maritime Com- 
mission. petroleum. chemical and gen- 
eral industries. These are built in 
sizes varying from % in. to 8 in. 

From now on the line of valves will 
be manufactured at the Ashton main 
plant in Cambridge, Mass. and will be 
subject to rigid tests and inspection 
before placed on the market. 

Ashton has secured the experienced 
services of John F. String, formerly 
Valve Sales Manager of the Lombard 
Governor Corp. and of the Everlasting 
Valve Co. 


Hagan Corp. Gives 


Training to Chinese 


PENG HunG, a technically-trained 
Chinese engineer, has recently ar- 
rived for a special training course in 
combustion control under Hagan Cor- 
poration engineers in Pittsburgh, Pa. 

This program of training was initi- 
ated in 1944 as a war measure in the 
Pacific area and is now directed to- 
ward assisting the rehabilitation and 
industrialization of China. It carries 
the endorsement of the United States 
government through the State De- 
partment and of the Chinese govern- 
ment through the Chinese Supply 
Commission and the National Re- 
sources Commission of China. 

At present about 1000 specially se- 
lected, English-speaking Chinese are 
in this country studying the prob- 
lems of railroads, petroleum, aviation, 
communications, roadbuilding, power, 
chemistry, textiles, electrical] manu- 
facturing, machine tools, shipbuild- 
ing, agriculture and other industries. 

Because of its having pioneered 
work in 1918 in developing the first 
air-operated automatic combustion 
control for industry, the Hagan Corp. 
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STANDARD ENGINEERS 


NOTEBOOK 


CALOL S.A. GREASE ASSURES 
GOOD LUBRICATION IN HIGH 
AMBIENT TEMPERATURES 
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CALOL S.A.GREASE MAY 
BE USED ON LOW-MEDIUM—| 
AND HIGH-SPEED ANTI~ 
FRICTION AND PLAIN 
BEARINGS 


CZZZZZZL 


WITHSTANDS RADIATED -HEAT 
TEMPERATURES OVER 250°F. 


MINIMIZES DRIPPAGE AND 
LEAKAGE TROUBLE 


New grease lubricates in 
extra hot conditions 


Developed especially for bearings that must oper- 
ate in radiated heat, new Calol S. A. (sodium alu- 
minum) Grease has proved satisfactory in tempera- 
tures over 250° F. It has been tested by many oper- 
ators on working machines in the field. In addition, 
it was given a series of tests in the Navy Ball Bear- 
ing Machine, operated at 10,000 rpm, with bearing 
temperatures maintained at a high degree. 


Calol S. A. Grease is made from a special type 
base and selected oils that give it high heat-re- 
sistant qualities. In use, these qualities assure 
minimum drippage or leakage from bearings. 


Although Calol S. A. Grease is ideal in a multi- 
plicity of services, it is specifically adapted to 
the lubrication of low, medium and high speed anti- 
friction bearings used in all types of machines. 


Made in three grades, 00, 0, and1, by Standard of 
California, Calol S. A. Grease is available in 35-, 
108- and 420-pound containers. 





All Calol Cutting Fluids 
get breakdown test 


To make sure that every Calol Cutting and Soluble 
0il will preserve machine tools for maximum periods 
and produce the finest possible finish on the work 
for which it is recommended, Standard of California 
scientists developed the Drilling Torque Tester. 


A modified drillpress, the speed and feed rate of 
which can be controlled, is used. For each test, a 
series of holes 1 inch deep is drilled with a pre- 
cision-sharpened drill into a test plate. A con- 
stant drill feed is maintained with speeds increas- 
ing 100 rpm for each test hole. An electronic device 
records the torque curve for each hole. 


The oil being tested is applied to the tool and 
work by a regular flow pipe. Oils are rated in terms 
of the speed at which drill failure occurs. Drill 
failure is indicated by a peak on the torque curve. 


Every Calol Cutting 0il and Soluble Oil is evalu- 
ated in this "breakdown" test. For complete infor- 
mation about Calol Cutting Fluids write for the 
free booklet on that subject. 


MODIFIED DRILLPRESS 









PROVIDES CONTROLLED 
DRILLING SPEED AND 
FEED RATE 
SERIES OF HOLES I’ DEEP 
DRILLED AT INCREASING 
SPEEDS UNTIL DRILL FAILS 
CUTTING OIL PIPE 
PRECISION SHARPENED 
ORILL 
TEST PLATE . 
SA 
== 
TORQUE ARM —— 


( 






ELECTRONIC PICKUP DEVICE 


For additional information and the name of your nearest Distributor, write Standard of California, 225 Bush 
Street, San Francisco 20, Calif.; The California Oil Company, 30 Rockefeller Plaza, New York 20, N. Y.; The 
California Company, 17th and Stout Streets, Denver 1, Col.; Standard Oil Company of Texas, El Paso, Texas. 






FOR EVERY JOB A STANDARD OF CALIFORNIA test-PRovep Ppropuct 
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DOES YOUR OPERATING 
BOARD SHOW THIS PICTURE 
of AUTOMATIC CONTROL? 


Sheng operating board gages in the power plant of 

Beattie Manufacturing Company, makers of Ax- 
minster, Velvet and Wilton Rugs, Little Falls, N. J., 

’ tella real “behind-the-scenes” story of steam power 
automatically controlled to extremely close limits 
regardless of load variations. 


The second gage, recording boiler feed water pressure 
shows 470 lbs. set pressure maintained by a LESLIE 
Pump Governor which completely controls operation 
of turbine-driven feed pump. Third gage indicates 
efficient operation of a LESLIE Pressure Controller 
working instantly to make up any deficiencies in low 


Section of Operating Board in Power Plant 
of Beattie Manufacturing Co. 

LESLIE Class PTH Pump Governor on Turbine 
Driven Feed Pump maintaining constant feed 
water pressure to boilers. 

LESLIE Class PRH Pump Governor on Recipro- 
cating Pump maintaining constant water 
pressure in Beattie Dye House. 

LESLIE Class LTCO Temperature Regulator 
in Beattie boiler room controlling tempera- 
ture of fuel oil to burners and holding within 
+20 under all load conditions. 


LESLIE CO. 


257 Grant Avenue « Lyndhurst, N. J. 





LSTABLISHED 1906 


ES 


co. 
PRESSURE REDUCING VALVES 


PUMP GOVERNORS * 
TEMPERATURE REGULATORS - SELF CLEANING STRAINERS - 


pressure heating system. This make-up 
steam is taken from 125-lb. system 
and controlled so that pressure is held 
accurately at 9 psi. 


The steady needle pointer on fourth 
gage shows process steam reduced to 
120-lbs. by a LESLIE Pressure Con- 
troller from 400-lbs. initial boiler 
pressure, shown on first gage. 


The real reason for this extreme 

accuracy of control lies in LESLIE’S 

policy of only building better regula- 

tors — giving extra features such as 

stellited valve seats, surface hardened 
stainless steel valves and heat-treated stain- 
less steel cylinder liners with highly ground 
finish—all as standard equipment which 
guarantees positive dead-end service and 
close regulation. 


Investigate today the savings which LESLIE 
Regulators make possible. Write for LESLIE 
Catalog of Engineering Data. 


Look for “LESLIE Regulators” in your classified telephone 
directory in these cities, for LESLIE factory-trained engineers 
to help you with your regulation problems: 


Milwaukee, Wis. San Francisco, Cal. 
Montreal, Que., Can. Savannah, Ga. 
Seattle, Wash. 

St. Louis, Mo. 
Syracuse, N. Y. 
Toronto, Ont., Can. 
Troy, N.Y. 

Tulsa, Okla. 
Vancouver, B.C., Can. 
Wilkes-Barre, Pa. 
Youngstown, Ohio 


Baltimore, Md. 
Boston, Mass. 
Bridgeport, Conn. New Orleans, La. 
Chicago, Ill. New York,N. Y. 
Cleveland, Ohio Philadelphia, Pa. 
Dallas, Tex. Pittsburgh, Pa. 
Detroit, Mich. Portland, Ore. 
Greenville, S.C. Providence, R. |. 
Houston, Tex. Richmond, Va. 
Kansas City, Mo. Rochester,N. Y. 
Los Angeles, Cal. Rutherford, N. J. 
Louisville, Ky. San Antonio, Tex. 


PRESSURE CONTROLLERS 
LESLIE-TYFON WHISTLES 





was asked to aid in the training of 
Mr. Peng—a step which has steadily 
been extended to most industrial and 
power plants as well as to the ma- 
rine field. All expenses of students 
taking these courses, including hous- 
ing, are paid so that no firm giving 
training is put to any expense except 
for time. Students draw $150 per 
month for subsistence, paying the 
rest from their own pockets. 


Heat Reclaimer 
Corp. Expands 


THE HEAT RECLAIMER CorpP., 6 N, 
Michigan Ave., Chicago, Ill., under a 
special license agreement recently 
consummated, will manufacture and 
sell the Stout No-Vent Boiler Return 
System, previously manufactured in 
St. Louis by David Stout & Sons. 
The same personnel that has sold and 
serviced the Stout products in the 
past will be retained by the Heat 
Reclaimer Corporation for this same 
service. Other Stout heat exchange 
equipment will also be distributed 


_exclusively by the Heat Reclaimer 


Corp., but these products will con- 
tinue to be manufactured in St. Louis 
as heretofore. 


Perfex Forms 
Canadian Subsidiary 


THE PERFEX CorP., Milwaukee, has 
announced the formation of a Ca- 
nadian subsidiary to be known as 
Perfex Controls, Limited, 73 Simcoe 
Street, Toronto 1, Ontario. 

The officers of the newly formed 
subsidiary are J. K. Luthe, president; 
C. E. Lewis, vice-president; E. G. 
Spall, vice-president; V. R. Tate, sec- 
retary; A. L. Eastcott, treasurer; and 
J. F. Van Lane, assistant treasurer. 


New Fluid Measure- 
ment Handbook 


A COMPLETE yet concise treatment 
of fluid measurement, including re- 
lated factors, equipment, equations 
and computations in terms of steam, 
water, oil, and gas flow, is offered in 
a new volume, The Flow Meter En- 
gineering Handbook, compiled and 
edited by Louis Gess and R. D. Irwin, 
flow meter engineering department, 
Brown Instrument Company division 
of Minneapolis-Honeywell Regulator 
Company. The Flow Meter Engineer- 
ing Handbook is being published by 
Brown Instrument Co., Philadelphia. 
It is priced at $2.50 a copy. 


Honors Pioneers 


GREAT BARRINGTON in the Berkshire 
mountains of Western Mass., first 
community in America to be lighted 
by alternating current electricity, ob- 
served the 60th anniversary of the 
event March 23, 1946, when Governor 
Maurice J. Tobin unveiled a plaque 
commemorating the achievement of 
William Stanley and George West- 
inghouse. 

On March 20, 1886, young Stanley, 
who for nearly a year had labo 
in an abandoned rubber mill on the 
edge of town creating, assembling 
and testing his equipment, closed a 
master switch that sent electricity 
along nearly a mile of copper wire 
to the center of the town. 
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PACKAGE POWER EFFICIENCY FOR YOUR PLANT 


WICKES 


CROWN TYPE-A BOILERS 


e Specially designed so 
that each furnace wall is 
a separate steam gen- 
erator as well as an in- 


itelgel Mm ololame)m clei (Talal a 


Drums fully protected 
against intense furnace 
heat. 


Front and rear refrac- 
tory surfaces protected 
with waterwalls. 


No complicated head- 
ers or circulating tubes 





ssa 


to require frequent 


maintenance and repair. 


Re 


Conserve head room 
and floor space. 


ICKES PACKAGE CROWN TYPE-A BOILERS typify the combined 

engineering knowledge and expert workmanship that for nearly a 
century have distinguished all Wickes products. Patterned after our line of 
large Crown Ty-pe-A Boilers, the Package Unit is engineered for pressures up 
to 500 p.s.i. and for capacities of 20 to 250 nominal horsepower. Compact, 
efficient, they are produced as a steel-cased package unit and are shipped 
ready for operation with a minimum of installation problems. Send us your 
boiler requirements and our engineers will be glad to determine how Wickes 
Crown Type-A or other Wickes boilers can increase power efficiency in your 
plant. 


SALES OFFICES @ Detroit, Mich.; Chicago, IIl.; New York, N. Y.; Milwaukee, Wisc.; Pittsburgh, 
Pa.; San Jose, Calif.; Tulsa, Okla.; Fort Worth, Texas; Mexico City, Mexico; Saginaw, Mich.; 
Portland, Ore.; Boston, Mass.; Indianapolis, Ind.; Baltimore, Md.; San Francisco, California. 


THE WICKES BOILER CO. 


SAGINAW, MICHIGAN, U.S.A. e RECOGNIZED QUALITY SINCE 1854 
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For high pressure steam rods Belmont 30 
High Pressure Asbestos Packing has 
center block pleated on itself, accor- 
dion-fashion, at approx. 90° angle 
with rod. High resiliency and flexi- 
bility, extra take-up, extra “edge 
wear” if packing wears to block. 


Hollow Center Packing, Belmont 19 pro- 
- vides a point of least resistance for 
expansion ‘and contraction. Packing 
“breathes” toward the hole, so fric- 
tion is kept at minimum point cre- 
ated by the working pressure itself. 
Light-weight—economical. 


For “boiling in oil Belmont 189 Hot 
Oil Asbestos Packing has extra re- 
sistance to penetration. Long-fibre 
asbestos yarn is firmly braided, each 
strand treated with a special com- 
pound so that saturation and pene- 
tration are minimized. 


IN THE BLUE-AND-ORANGE BOX 


=— «ee 
ll i 
~ 


There is a Belmont Packing for 
Every Service 
Belmont distributors are located in 
every large industrial center, ready 
to give you prompt delivery from 
local stocks. 


THE BELMONT PACKING 
AND RUBBER CO. 


Butler and Sepviva Streets 
dalitoletcdiolallo MP Am ae 





Scores of light bulbs flickered, then 
glowed brightly along the street and 
in stores and offices. The significance 
of the event, historians noted, was 
that electricity had overcome the ob- 
stacle of distance; that steam power 
plants could be located near coal 
mines to convert the stored energy 
of coal into electricity which could 
be transmitted to cities many miles 
away; that water power could be 
used to supply electricity to commu- 
nities far from the source of power, 

It was a night of triumph for 
George Westinghouse, and the cen- 
tennial of whose birth is being ob- 
served this year. At 39 he had 
already invented the air brake, estab- 
lished several new companies and in 
the decade between 1890 and 1900 
further proved his alternating cur- 
rent theories by lighting the Chicago 
ta Fair and harnessing Niagara 

s. 


Diesel Caravans 


Two CARAVANS left Detroit Diesel 
Engine Division, General Motors 
Corp., on Mar. 1 to conduct confer- 
ences on service and maintenance in 
all parts of the country. After a joint 
stop at the Western Machinery Co., 
General Motors distributors in St. 
Louis, Mo., the two groups will sep- 
arate, one going to the “West coast 
and one traveling through the south 
and east, visiting distributors of the 
Company’s diesel industrial and ma- 
rine engines. Their itinerary will 
cover a total of over 12,000 miles. 


The purpose of the conferences will 
be to emphasize, through prepared 
charts, films, slides and work on a 
live engine, correct methods of main- 
tenance and repair. Both groups will 
conduct one conference each week 
which will be attended by representa- 
tives from several distributors in a 
radius of 50 to 300 miles. 


The Daniel Adamson & Co., Ltd., of 
Dukinfield, Cheshire, England, will 
manufacture the complete heat trans- 
fer equipment line of the Alco Prod- 
ucts Division, American Locomotive 
Co., it was announced recently. Un- 
der the terms of the affiliation, the 
English company will establish a di- 
vision to produce Alco Products 
equipment. Alco Products Division of 
American Locomotive will do all en- 
gineering and designing. 


The International Nickel Co., Inc., 
announces the opening of the Empire 
State Technical Section of its Devel- 
opment and Research Division as of 
April 1...It will be located in the 
Genesee Valley Trust Building, Ex- 
change and Broad Streets, Rochester 
4, New York, and will furnish tech- 
nical information and assistance to in- 
dustry in the State of New York 
excluding New York City, the Albany 
area, and the Hudson River Valley. 
Gilbert L. Cox, Metallurgical and 
Chemical Engineer, will be in charge. 
He has been associated with Inter-— 
national Nickel since 1931, serving in 
various capacities in its Development 
and Research Division. 


Foster Wheeler Corp. announces 
election of H. S. Brown as chairman 
of the board to succeed his brother, 
the late J. J. Brown. Mr. Brown 
continue as president of the corpora- 
tion in addition to his new post. 
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Full blast! 


the cooling system 


Steel plant operators are finding that the Dowell method of chemically dissolving 
accumulated scale is the modern,. rapid way to clean hearth plate cooling coils 
without shutting down production. 

Dowell chemically cleans cooling, stack plates, bosh plates, gas scrubbers, 
boilers, dust precipitators, condensers, filter beds and water lines above or 
below ground .. . also steam generating equipment, furnace equipment, mills, 
cooling machinery, locomotive equipment, by-product coke plants and heating 
systems. & 
Dowell specialists offer a nt ge cleaning service to steel mills and industries 
of every sort. They chemically analyze samples of deposits taken from your 
equipment, prepare the proper solvents and bring with them all treating equip- 
ment needed. Call the nearest Dowell office for a free estimate. Ask for ‘‘More 
Power to America’s Industry’’—new color booklet describing Dowell Chemical 
Cleaning Service. 


| 
| 
| 
| 
DOWELL INCORPORATED, TULSA 3, OKLAHOMA | 
Subsidiary of The Dow Chemical Company | 

New York « Philadelphia ¢ Baltimore « Buffalo « Cincinnati « Cleveland « Chicago e Detroit | 
St. Louis e Houston e Kansas City « Wichita « Pittsburgh e¢ Mt. Pleasant, Mich. e Salem, IIL. | 
Long Beach, Casper: Dowell Affiliate—International Cementers, Inc. | 

| 

i 





SPECIALISTS IN CHEMICAL CLEANING SERVICE 





PXYREX HIGH. PRESSURE... 


nt 


4 a ages 9 
»" 


TESTED 


for Pressure 


One way to get trouble-free service out of your Gauge Glasses is to select 
the right glass for your particular service. For instance if you use the 
- pressure table as a guide, you can be sure your Gauge Glasses will stand 
: up in service. Actual routine tests prove that Pyrex and Corning Gauge 
¢ Glasses will withstand pressures in excess of those recommended. 
- Machine drawn accuracy permits ease of installation and minimizes 
> breakage. Resistant to the solvent action of hot water and steam, the 
hard, smooth surface of the glass also resists abrasion. These are some of 
. the important features that add to the life and economy of Pyrex and 
fe Corning Gauge Glasses. Corning Glass Works, Corning, New York. 


“PYREX” and “CORNING” are registered trade-marks and © 


indicate manufacture by Corning Glass Works, Corning, N.Y. 


) 
| VORNING 
(Glass Warks 
i Corning, New York 








CLASSIFIED ADVERTISING 
HELP WANTED 


POWER PLANT ENGINEERING AND 
construction company located in midwest- 
ern city have an opening for a competent 
power plant engineer having specific ex- 
perience with high pressure pip ng design 
and detailing and with general power 
plant construction practice. Excellent op- 
ortunity for competent man who is will- 
ne to apply himself. Man should prefer- 
ably be technical graduate with specific 
experience in this field. Good salary will 
be paid. Employment permanent. lease 
send detailed description of education and 
experience. Expenses for personal inter- 
view will be paid, Address Box 1509, Power 
Plant Engineering, 53 W. Jackson Blvd., 
Chicago 4, Illinols. 








Power Plant Superintendent 


Power plant superintendent under 45 years 
of age, experienced in high-pressure plant 
operation, maintenance, and labor rela- 
tions. Permanent connection, company in 
middle-west, residence in middle-size in- 
dustrial community, salary $6,000. Write 
education, experience, references. Address 
Box 1508, Power Plant Engineering, 53 W 
Jackson Blvd., Chicago 4, Illinois. 





Mechanical Engineers 


Large engineering and _ construction 
organization desires Mechanical Engi- 
neers with substantial experience in 
design and engineering of steam power 
plants. Applicants state experience, 
education, age and salary. rite Box 
1510, Power Plant Engineering, 53 W 
Jackson Blvd., Chicago 4, Illinois. 














David McCulloch, executive vice- 
president, was named chairman of 
the executive committee to succeed 
H. S. Brown. All other officers were 
re-elected. 


Detrex Corp., Detroit, has just an- 
-nounced the promotion of R. W. Pflug 
to national accounts manager. Mr, 
Pflug, formerly central regional man- 
ager, started in the engineering de- 
partment of Detrex Corp. in Apri! of 
1935. From the engineering depart- 
ment he was transferred to sales as 
service engineer on national accounts, 
and then was central regional man- 
ager until his recent appointment. 


The Perfex Corp., Milwaukee, an- 
nounces the appointment of Gil A, 
Churchill as manager of its Chicago 
Branch, of B. F. “Dutch” Werb as 
manager of its newly-formed Mil- 
waukee Branch. Mr. Churchill’s as- 
sociation with the controls industry 
dates back to 1925, and since that 
time he has worked in almost every 
phase of the industry . . . manufac- 
turing, service, and sales. Mr. Werb 
‘is a veteran of twenty years’ expe- 
rience in the controls industry. Be- 
fore joining Perfex as a sales engi- 
neer in 1940, he held various posi- 
tions with Underwriters’ Laborato- 
ries, Mercoid Corp., National Radi- 
ator Corp., and Oil Devices. 


The Perfex Corp., of Milwaukee, 
Wis., has recently purchased a manu- 
facturing plant at 710 South Third 
Street, which the corporation oper- 
ated during the war as its Optical 
Division. The building which con- 
tains 63,000 sq ft of floor space, will 
be used to increase the corporation's 
production. 


Blaw-Knox Co., of Pittsburgh, Pa., 
has appointed the Delavan Engineer- 
ing Co., of Des Moines, Iowa, to han- 
dle the power piping division account 
representing Blaw-Knox in the sale 
of pre-fabricated piping, functional 
hangers, and vibration eliminators in 
the states of Iowa and Nebraska, and 
also in Rock Island County, II. 


*Ampco Metal, Inc., Milwaukee, 
Wis., has announced the appointment 
of a number of managers of special- 
ties sales. J. R. G. Harris becomes 
manager, resistance welding sales 
and is responsible for the sale of re- 
sistance welding electrodes and al- 
loys; D. S. Goebel has been appointed 
manager, mill products sales and will 
promote the purchases of continuous 
castings and mill products such as 
extruded bronze rod, hollow rod and 
shapes; G. E. McCulloch is now man- 
ager of safety tool sales; F. C. Hawks 
has joined the sales staff as field en- 
gineer—mill products, and will 
active in the promotion of mill prod- 
ucts sales. He will make his head- 
quarters in Chicago. 


The Brown Instrument Co. division 
of Minneapolis-Honeywell Regulator 
Co. has opened a sales and service 
office at 16 State Street, Rochester, 
N. Y., under the supervision of Ger- 
ald L. Britton. O. J. Richardson has 
been appointed industrial manager of 
the division at Detroit, Mich. Mr. 
Richardson has been with the Com- 
pany for the past 10 years, having 
served as sales engineer and in other 
capacities at the Philadelphia com- 
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The importance of specialized shop facilities for 
pipe fabrication is demonstrated convincingly by this 
Grinnell-developed extruding machine. 

The accurately extruded nozzles permit easier pipe 
erection in the field by making each weld a plain cir- 
cumferential butt weld. The smooth contours, accurate 
positioning of the nozzle and the uniform wall thickness 
are possible only because of this type of shop equipment 
designed for the job. 


Make use of Grinnell’s engineering, metallurgical 


research and pipe fabrication facilities when specifica- 


tions call for shop fabricated piping. 


GRINNELL COMPANY, INC. 
Executive Offices, Providence, R. I. 


Pipe Fabrication Plants: 


Providence, R. I. Atlanta, Ga. Warren, Ohio 


nensver PIPING 1s invotven =m 
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This is the fifth and last of a series in which we have endeavored 
to set forth some of the outstanding qualifications and advantages 
of the Fuller Rotary Compressor. Necessarily our story in these 
advertisements had to be very brief. 

We should welcome the opportunity to discuss advantages for 
your plant to: “Spot your compressors ... have your air when, 
where and as you need it.’’ We have every reason to believe you 
will profit by such an installation, as many others have done in 
the past few years. 

The installation shown above proves our point... a two-stage 
compressor which was operated 23 hours per day for four years, 
and not one cent was spent for repairs or replacements. 


Bulletin C-5 illustrates and describes these 
machines. It’s yours for the asking. 


FULLER COMPANY 


CATASAUQUA, PENNSYLVANIA 


Chicago 3 - 1144 Marquette Bldg. 
San Francisco 4 - 421 Chancery Bldg. 
Washington 5, D. C. - 618 Colorado Bldg. 


i oe ee 


PIONEERS OF HIGH-EFFICIENCY ROTARY COMPRESSORS 





pany’s Cincinnati, Buffalo and Pitts. 
burgh branches. George W. Brown 
has been appointed industrial man- 
ager of the Cincinnati office. Mr, 
Brown has been with the Philadel- 
phia industrial division for the past 
nine years as sales engineer in Chi- 
cago, Louisville, Philadelphia and 
New York. 


American Engineering Co., Phila- 
delphia, announces the appointment 
of Roy A. Stipp, Blue Building, 
Greenville, S. C., as the company’s 
sales representative in the Carolinas 
and eastern Tennessee. 


W. S. Mounce, formerly senior 
metallurgist with the Hamilton Stand- 
ard Propellers Division, United Air. 
craft Corp., has joined the Develop- 
ment and Research Division of The 
International Nickel Co., Inc. His 
headquarters will be at the New Eng- 
land Technical Section of the Division 
at 75 Pearl Street, Hartford, Conn. 


Announcement has been made by 
Hahn Engineering Co., 30 Church St., 


New York 7, N. Y., of the formation 


of Hahn Equipment Corp. of the same 
address with Eugene Hahn as Presi- 
dent and Robert Gordon as Secretary- 
Treasurer. Products of the corpora- 
tion will be pipe-line or pneumatic ash 
and fly-ash conveyors, cast-iron sec- 
tional ash tanks, lined ash hoppers, 
coal bunkers, silos, and similar equip- 
ment as well as mechanical soot blow- 
ers for fire-tube boilers. 


The Sterling Engine Co. of Buffalo, 
N. Y., recently announced the elec- 
tion of Robert E. Dillon to the Board 
of Directors. With a broad experi- 
ence in industrial and financial circles, 
Mr. Dillon will be in a position to 
contribute much toward the continued 
success of Sterling Engine Co’s. post- 
war plans. 


Arthur D. Little, Inc., Cambridge, 
Mass., has recently secured the serv- 
ices of five men formerly engaged in 
war research projects. These are: Dr. 
W. H. Avery, physical chemist, for- 
merly with the Allegany Ballistics 
Laboratory; Dr. Richard Handrick, 
organic chemist, formerly at the Uni- 
versity of Pennsylvania; Winslow A. 
Sawyer, mechanical engineer, was 
with the Army Ordnance Department; 
Raymond M. Hainer, physical chem- 
ist, formerly at Brown University; 
and Richard F. Messing, chemical 
engineer, who served with the Office 
of Scientific Research and Develop- 
ment. 


Worthington Pump and Machinery 
Corp. announces the appointment of 
Andrew S. Ormsby as director of 
Industrial Relations. He was for- 
merly in charge of industrial rela- 
tions of the Bendix Aviation Co. 


In line with the Baldwin Locomo- 
tive Works plan for sales expansion, 
Roland C. Disney has been appointed 
manager of the eastern district of the 
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Tae PHENoure Sa 


is is the record set up by q 
Warren Single Stage, Double 
Suction, Centrifugal Pump at the 
Plant of The Phenolite Company, 
Kennett Square, Pg, This is based 
Upon twenty years of continuous 
24-hours-a-day, 7-days-a-week 
service. The pump, of necessity, is 
located in q Pit 10 feet in depth, 

- With six inches of water in the bot. 
tom and plenty of moisture on the 
side-walls, A tough job, requiring 
a tough Pump ...and yet Over 
this long period the user says the 
only maintenance has been an Oc- 
casional packing! Other Warren 
Pumps at Phenolite, and elsewhere, 
are performing equally well, 

If your Pumping problem involves 
General Water Service, Boiler 
Feed, Paper Mill Services, Process, 

ewatering, Condensate Return, 
Oil Handling, Hydraulic Pressures 
» ++ OF other services, your inquiry 
will receive Prompt attention, 


WARREN PUMPS 


(REG US PAT OFF ) 


VOLTAGE REGULATOR 


The Burlington Synchrostat, Type SR, Model SF, has proven 
to be the answer to the problem of voltage regulation in 
numerous installations. Its inherent sensitivity in following 
voltage changes makes it respond quickly and accurately in 
restoring generator voltage to normal. 


SPECIAL FEATURES ARE: 


Simplified control... rugged construction 
e+. Simple installation... minimum main- 
tenance... unaffected by reasonable 
vibration ... automatic polarity reversal 
-.- rapid, positive response to maintain 
normal voltage. 


Write today for full particulars and application data. 


BURLINGTON INSTRUMENT CO. 


1300 FourTH strEET BURLINGTON, IOWA (ss) 


PANEL INSTRUMENTS e¢ VOLTAGE REG 
ULATORS e AUTOMATIC SYNCHRO- 
NIZERS e FREQUENCY REGULATORS 








Baldwin Locomotive Works, it was 
announced recently. Mr. Disney, who 
recently was relieved from Army 
duty with the rank of lieutenant col- 
onel, will have his offices in the 
Broad Street Station Building ip 
Philadelphia. 


Dr. Richard C. Ulmer is now aff. 
liated with E. F. Drew & Co., Inc, 
as technical director of the boiler. 
water treatment division. He has 
been placed in charge of the technica] 
and research aspects of the various 
water treating problems.: Prior to 
joining Drew, Dr. Ulmer was asso- 
ciated for 9 years with the chemical 
division of the research department 
of the Detroit Edison Co. 


The Bristol Co., of Canada, Ltd, 
announces the appointment of Charles 
Webber as managing director of The 
Bristol Co. of Canada, Ltd. Mr. Web- 
ber will be in complete charge of the 
Canadian factory, which is located at 
71-79 Duchess Street, Toronto 2, On- 
tario. He was formerly New York 
District Manager of The Bristol Co., 


‘and prior to that, was attached to 


The Bristol Co. at Waterbury, Conn. 
He has had extensive experience in 
the application of industrial instru- 
= particularly in the control 
eld. 


Leslie Co., Lyndhurst, N. J., an- 
nounces several changes in officers as 
a result of elections held at recent 
annual meeting. S. Inglis Leslie, pres- 
ident of the company since 1926, has 
been elected chairman of the Board 
of Directors. John S. Leslie, who has 
been vice president and general man- 
ager since 1943, was elected presi- 
dent. J. M. Naab was reelected vice 
president and treasurer. 


The Helicoid Gage Division, Amer- 
ican Chain & Cable Co., Inc., an- 
nounces the appointment of Midwest 
Controls Co. as its representative in 
Des Moines. 


P. A. Alers has been appointed 
manager of the El Paso Texas Office 
of Worthington Pump and Machinery 
Corp. Alers is a graduate of the 
School of Mining Engineering at the 
University of Wyoming, and has been 
oe with Worthington since 


A. P. Green Firebrick Co., Mexico, 
Mo., announces that, on May 1, Rob- 
ert S. Green will become president of 
the firm, succeeding his father, Allen 
P. Green, who moves up to the post 
of chairman of the board. An execu- 
tive committee of the board of direc- 
tors has also been formed; it will con- 
sist of H. B. Plunkett, Lester J. Mil- 
ler, A. D. Bond, Walter G. Staley and 
Allen P. Green, Jr. 


H. A. Van Hala has been appointed 
district manager of the Cleveland 
branch office of The Bristol Co. Mr. 
Van Hala is being transferred from 
the Birmingham branch office where 
he has been district manager since 
1935. In August 1922, Mr. Van Hala 
joined The Bristol Co. and until 1928 
was assigned to the Boston and New 
York offices. He was then transferred 
to their Chicago office as sectional 
sales and service engineer where he 
remained until his appointment as 
manager of the Birmingham Branch 
office in 1935. 
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buy the finest 





Sit cotati 


Division of 
THE NATIONAL SUPPLY CO. 


— Plant and General Sales Office: 
Superior Installation in Large Midwestern Public Utility Springfield, Ohio 





SUPERIOR DIESELS - MARINE « STATIONARY * LOCOMOTIVE 
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THIS NEW 
INFORMATIVE 
CATALOG WILL 
SOLVE YOUR 


| "WATER HAMMER” 
Problem f 


FLANGED Silent 


CHECK VALVES 


@ Precision Engineered 
@ Economical 
@ Efficient 
@ Frictionless 

@ Tight Under Every 


Operating Condition or 


A Williams-Hager Valve in the Metropolitan Pressure up to 6000 Lbs. 
Life Building, New York. 


Williams-Hager Flanged Silent Check Valves completely eliminate 
“Hammer” and “Bang” in the lines, provide uninterrupted 
constant flow of liquids. 

Unlimited in size or application, from 1" to 20", built of 
materials to best suit the end use, Williams-Hager Flanged Silent 
Check Valves have been chosen for years as standard equip- 
ment in such exacting line uses as oil, gasoline, acids, water, chemi- 


cals, gas, air, salt water, brine, etc., regardless of temperature. 
Write today for YOUR copy! 


EW lAMS GAUGE 


COMPANY 


Pump Valves... Water Gauges... Gauge 
Cocks... Pump Governors... Steam Traps 
Feed Water Regulators ... Water Columns 








3000 PENNSYLVANIA AVENUE : PITTSBURGH 12, PA. 
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P. J. Patton, Jr., was recently ap- 
pointed regional manager by the In- 
dustrial Division, Ransome Machinery 
Co., Dunellen, N. J., with offices at 
400 W. Madison St., Chicago. He is 
in charge of sales in the Middle Wes:i- 
ern area, including such industrial 
centers as Chicago, Detroit, Cleve- 
land, and St. Louis, and will also as- 
sist in solving work and _ welding 
positioning equipment problems for 
Company distributors and their cus- 
tomers. 


R. H. Porterfield has been ap- 
pointed manager of a new branch of- 
fice of the Allis-Chalmers Mfg. Co., 
Milwaukee, Wis., in the New England 
district located at 1607 Industrial 
Trust Bldg., Providence, R. I., effec- 
tive April 1. R. E. Scudder, who 
served as a U. S. Navy aviator during 
World War II, has been assigned to 
the new Providence branch as sales- 
man, He joined Allis-Chalmers in 
August, 1945, upon his release from 
the Navy. 


American Locomotive Co., has an- 
nounced the appointment of Don 
Campbell to the public relations staff. 
Mr. Campbell was recently placed on 
inactive status after service as a sen- 
ior lieutenant in the Pacific with the 
United States Navy. 


Elmer Fern, Alaska and Northern 
Canada distributor for Brickseal Re- 
fractory Co. and XZIT Sales Co., was 
a recent visitor to Los Angeles. Dur- 
ing his stay in Los Angeles, Mr. Fern 
spent considerable time at the com- 
pany’s headquarters on South Hoover 
Street. Mr. Fern handles distribution 
of XZIT Fire Scale and Soot Eradica- 
tor, Brickseal Refractory Coating and 
allied products in Alaskan Ports as 
well as principal towns of the interior 
and Northern Canada. 


Worthington Pump & Machinery 
Corp. has recently named W. A. Finn, 
who has just been released from the 
U. S. Navy, as export manager. He 
succeeds George Gellhorn who has 
accepted a position of general man- 
ager of C. E. Halaby, one of Worth- 
ington’s industrial machinery dealers 
in Columbia, S. A 


The Swartwout Co., Cleveland, 
Ohio, has announced the appointment 
of Royal L. Meyer as vice president in 
addition to his duties as chief engi- 
neer and assistant manager of the 
steam division. Another appointment 
is that of E. H. Bellard, who was in 
charge of purchasing during the war 
years, and now becomes sales man- 
ager of the Ventilator Division. 


Charles D. LaFollette, vice-presi- 
dent of Corning Glass Works has an- 
nounced that Howard E. Bahr, who 
became associated with Corning in 
1934 is rejoining the company as man- 
ager of the public relations depart- 
ment after four years’ military serv- 
ice. In his new position Mr. Bahr will 
be responsible for institutional ad- 
vertising, company publicity, prepara- 
tion and distribution of product ex- 
hibits and all general publicity of 
company operation for newspapers 
and the trade press. 


Allis-Chalmers Mfg. Co., Milwau- 
kee, Wis., has announced that A. W. 
Kremser has been named branch 
manager of the Davenport, Ia., office. 
The company also announced that 
Fred W. Bush has been promoted 

















Without a 
Struggle! 


"MAGIC-GRIP' FITS... ever 


on Oversize or Undersize Shafts 


“Magic-Grip” sheave needs no reaming, no filing, no 
sledge hammer on oversize shafts . . . grips under- 
size shafts without weave or wobble. And... you 
need no wheel puller to get it off. 


The secret is in patented hub construction. 
“Magic-Grip” sheave comes fully assembled, with 
tapered split bushing of generous clearance for over- 
size shafts. Yet... when you tighten three cap screws, 
it locks on the shaft with the grip of a vise, 


There’s no struggle. Anyone can mount this sheave 


quickly, easily, accurately, It saves time, labor and 
money . . . can’t damage shaft . . . prolongs bearin 
life because it mounts close, reduces overhang an 
vibration. And these advantages cost you nothing extra! 


YOUR V-BELT DRIVE HEADQUARTERS 
Call your nearest Allis-Chalmers office or dealer for 
TEXROPE “Magic-Grip” sheaves, Texsteel, Texdrive 
and Vari-Pitch sheaves, S Changers and famous 
TEXROPE Super-7 V-Belts. Full range of types and 


sizes. ALLIS-CHALMERS, MILWAUKEE 1, WISCONSIN. 
A 2036 


ALLIS ® CHALMERS 
TEXROPE V-BELT DR 


HEAR THE BOSTON “POPS”; Every Saturday Evening, American Broadcasting Co. 
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from assistant to the manager to the 
assistant manager of the electrical 
department of the Allis-Chalmers 
Mfg. Co. of Milwaukee. Another ap- 
pointment is that of Frederick C. 
Ludington as manager of the firm’s 
switchgear and control sections. Mr. 
Ludington joined Allis-Chalmers in 
1923 and has been acting manager of 
these sections since the resignation 
last July of W. S. Edsall. 


Upon returning from a five year 
term of military service, two years 
in the European Theatre, Lewis L. 
Dollinger, Jr., has again joined the 
Dollinger Corp. and was elected vice- 
president of the company. He will 
also act in a sales engineering capac- 


ity. 


Announcement has recently been 
made by Leslie Co., Lyndhurst, N. J., 
of agents to handle industrial sales 
and services. H. F. Eastman Co., 
Boston, Mass., Eastern Massachusetts; 
Wilson Engineering and Sales Co., 
Cleveland, Ohio, North Central Ohio; 
Modern Electric and Engineering Co., 
Inc., Fremont, Neb., Eastern Nebraska 
and Western Iowa; Mooney Engineer- 
ing Co., Kansas City, Mo., Eastern 
Kansas and Western Missouri. 


General Electric Co. has announced 
the appointment of J. W. Brauns as 
manager of General Electric’s Indus- 
trial Haulage Division. His principal 
responsibility is the sale, application 
and servicing of locomotives for use 
in industrial work, including Diesel 





GOODALL RUBBER 
E-X-P-A-N-S-I-O-N JOINTS 








PATENTED “FLANG-LOK” ENDS simplify in- 
stallation of the expansion joint and provide 
approximately 35% more face area for seal than- 
other types. Cast iron or cast steel retaining 
flanges can be supplied. Faces of joint are 
rubber covered. Bolt holes easily aligned by 





For Handling Fluids 
and Gases Under Vac- 
uum, Pressure and Tem- 
peratures Up to 250°F. 


For standard pipe sizes from 
3/3" to 96" 1.D. Movement is 
accommodated in corrugation 
—no stress on pipe lines. 








turning flange ONLY. Magnitude of forces mak- 
ing seal is in direct proportion to stress applied 


to bolts when tightening. 


Engineered” to Your Job 


Standard or special joints are furnished to meet the par- 
ticular conditions under which they are to be used. Advise 
us of material to be handled; vacuum or pressure; tempera- 
ture; amount of movement required; face-to-face dimen- 
sions. Send this information, with 1.D. of pipe, and let us 


quote on the number needed. 


Stress Applied 
to Bolts 
e— 





| Normal Force 
Components 
Making Seal 








THE GOODALL-WHITEHEAD COMPANIES 


Philadelphia * Trenton * New York * Chicago ° Pittsburgh * Boston © 
Los Angeles * San Francisco * Seattle * Salt Lake City * Houston 


Factory—Trenton, N. J. 


Established 1870 








electric and electric mine locomotives, 
as well as electric equipments for 
these locomotives. Mr. Brauns suc- 
ceeds F. H. Craton who is now as- 
sistant manager of the Transportation 
Divisions. 


Melvin C. Shaw has recently been 
named manager of the blower and 
compressor department at the Allis- 
Chalmers Mfg. Co., Milwaukee, Wis., 
to succeed John Avery, who has re- 
signed to become president of a blow- 
er corporation in Indiana. Mr. Shaw 
joined Allis-Chalmers in 1914 and has 
been chief engineer of the depart- 
ment he will now head since 1935. 


Announcement has been made by 
the American Engineering Co. of 
Philadelphia, of the following two ad- 
ditional sales representatives. South- 
ern Equipment Co., 204 S. Fourth 
Street, Louisville, Ky., will represent 
the American Engineering Perfect 
Spread and Taylor Stokers in the 
greater Louisville area and central 
Kentucky. B & B Combustion Equip- 
ment Co., 4030 Chouteau Ave., St. 
Louis 10, Mo., will repreent the com- 
pany in eastern Missouri and southern 
Illinois. 


Socony-Vacuum Oil Co., Inc., has 
recently announced the appointment 
of Alverd C. Stutson as chief engi- 
neer of the technical division-indus- 
trial section of the company, and will 
succeed W. G. G. Godron, who has 
retired. Gerald J. Van Liew, staff 
engineer, has assumed the position as 
assistant chief engineer, formerly 
held by Mr. Stutson. 


Iron Fireman Manufacturing Co. 
has recently announced that David 
H. Butler, a native of Elgin, Ill., and 
formerly a wartime War Production 
Board Administrator in Washington, 
has been appointed sales manager of 
the Toronto Factory Branch of Iron 
Fireman, and will handle the com- 
pany’s coal stoker and oil burner 
equipment. 


H. H. Barrows, Industrial Equip- 
ment Co. of Detroit, Mich., has been 
appointed sales representative for the 
De Laval Steam Turbine Co., of 
Trenton, N. J. The Industrial Equip- 
ment organization has been given the 
territory of the lower Michigan penin- 


- sula for the IMO Pump and Worm 


Gear Divisions of the De Laval Co. 


Worthington Pump and Machinery 
Corp. has recently transferred James 
C. Barnaby, who has been consulting: 
engineer to the general engineering 
staff at the Harrison Works as assist- 
ant director of research and develop- 
ment. 


George A. Mattucci has been ap- 
pointed as marine manager of the 
Great Lakes District for The Bab- 
cock & Wilcox Co. and will have his 
offices in the Guardian Building, 
Cleveland, Ohio. 


J. §S. Tatman has been elected 
chairman of the board and John 
Avery, president and general man- 
ager of Roots-Connersville Blower 
Corp., Connersville, Ind., one of the 
Dresser Industries. Mr. Tatman has 
been with Roots-Connersville since 
1902 and is currently vice president 
of the Compressed Air & Gas Insti- 
tute. Mr. Avery has been active in 
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Whatever combination of conditions your springs must fight... 
CORROSION + RUST - HEAT + COLD + HIGH STRESS + FATIGUE 


Whatever type of spring you need... 
COMPRESSION + EXTENSION + TORSION + SPIRAL + FLAT + CLIP + RETAINER + GARTER + BANANA 


Consider these alloys first... 
MONEL* © “K’’ MONEL* + INCONEL® + “Z” NICKEL* - NICKEL 


There is no need to put up any longer with repeated troubles that can be avoided 
by using INCO Nickel Alloy springs for corrosive conditions and elevated or 
sub-zero temperatures. 

Now, rustless, high-strength springs can be made of five different INCO Nickel 
Alloys to withstand corrosive attack and temperatures up to 750°F. or even higher. 

And they cost so much less than special alloy springs that it is practical to use 
them for any application where heat, corrosion or fatigue are causing you trouble 
with ordinary spring parts. 


HERE'S A CHANCE TO GET RID OF THE SPRING PROBLEM 
THAT HAS BEEN BOTHERING YOU 


Send for “ANALYZING THE SPRING PROBLEM.” When you get 
this simplified worksheet, jot down the data about your spring problem 
and what you want in a spring. The information you supply, plus our 
service records and test data, will enable us to judge which material can 
be recommended for your particular service. Then, we will cooperate 
with your spring manufacturer to work out the answer to your problem. 
That is all you need to do. Write today for “ANALYZING THE 
SPRING PROBLEM.” 
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centrifugal compressor engineering 
for the past 22 years and before be- 
coming president of Roots-Conners- 
ville, he was manager of the Blower 
and Compressor Dept. of Allis-Chal- 
mers Mfg. Co. 


Crocker-Wheeler Electric Manufac- 
turing Co., Division of Joshua Hendy 
Iron Works at Ampere, N. J., has 
recently appointed Frank E. Nutt, 
assistant sales manager. He was re- 
placed at his former post as manager 
of the company’s Washington, D. C. 
office by A. M. R. Lawrence, Chevy 
Chase, Maryland. 

Philadelphia Gear Works, |nc. of 


Philadelphia has recently made the 
following appointments. Leroy L. 


Handy, 6932 Cass Ave., Detroit 2, 
Mich., will represent the company in 
the Detroit area on all products in- 
cluding Limitorque valve controls. 
Atwood Machinery Co., 931 Santa Fe 
Ave., Los Angeles 21, Calif., will 
handle the Southern California terri- 
tory on everything except Limitorque 
valve controls. 


Personnel changes in the Westing- 
house organization include: L. E. Os- 
borne, named senior operating vice 
president of the Westinghouse Elec- 
tric Corp., responsible to the Pres- 
ident for all manufacturing units of 
the company. Mr. Osborne’s new re- 
sponsibilities include all subsidiary 
manufacturing companies as well as 








WATERS 



























































































Write on your letterhead 
for the latest 
_“H-O-H Water Studies” 


D.W. HAERING & CO. Inc. 


GENERAL OFFICES: ae 
205 West Wacker Drive, Chicago 6, Illinois 
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the district manufacturing and re- 
pair department and the headquar- 
ters manufacturing division of West- 
inghouse. His office is transferred to 
the company’s Pittsburgh headquar- 
ters. William G. Miller has been ap- 
pointed manager of the headquarters’ 
manufacturing staff at Pittsburgh, 
Pa., and will be responsible for the 
headquarters’ manufacturing activi- 
ties of the equipment manufacturing 
engineering, production, quality con- 
trol and wage incentives departments. 
Ralph H. Sroufe transferred to Port- 
land, Ore., as manager of the West- 
inghouse Electric Supply Co. in that 
city. Robert T. Rogers will succeed 
Mr. Sroufe at Des Moines. Carl E. 
Nagel. becomes manager of editorial 
service. John G. Lee is now manager 
of the Sioux City, Iowa, branch. 


Edward Valves, Inc., East Chicago, 
Ind., has announced that Raymond 
A. Durand, formerly assistant sales 
manager, has been advanced to the 
position of sales manager. Mr. Dur- 
and has been a member of the Ed- 
wards engineering sales organization 
for more than nine years. 


Precision Thermometer and Instru- 
ment Co. of Philadelphia, Pa., has 
announced the election of Carl H. 
Waser as president and treasurer. 
Mr. Waser, formerly secretary and 
treasurer of the company, came to 
the organization in 1928. His father, 
Carl Waser, was one of the original 
founders of the firm. 


Link-Belt Co. has appointed Ar- 
thur J. Olson, formerly district sales 
manager of the company at Chicago, 
the district sales manager at Kansas 
City, Mo. He succeeds Max G’ffey, 
who has resigned after 40 years serv- 
ice with the company. 


American Chain & Cable Co., Inc., 
Bridgeport, Conn., has announced the 
following changes in its organization: 
Wilmot F. Wheeler becomes pres- 
ident, succeeding the late William T. 
Morris. Mr. Wheeler has been with 
the company since 1916, was elected 
a director in 1919 and treasurer in 
1920. He has been executive vice 
president and treasurer since 1936. 
Cyrus N. Johns becomes executive 
vice president, having formerly been 
vice president in charge of operations 


of all plants. Stanley Mann becomes 


treasurer, being advanced from as- 
sistant treasurer which position he 
has held since 1943. 


Justrite Mfg. Co. of Chicago has 
recently appointed Paul V. Miles, 
formerly Asst. Sales Manager, Rail- 
road and Illuminating Department, 
Corning Glass Works, as Western 
Manager. Mr. Miles is located in San 
Francisco with temporary quarters 
now in the Monadnock Building. 


Rockwell Mfg. Co. of Pittsburgh, 
Pa., has announced that A. J. Kerr, 
formerly general sales manager, has 
been elected vice president of sales 
for the company. Mr. Kerr will co- 
ordinate the marketing activities of 
the various subsidiaries and divisions. 
These include Pittsburgh Equitable 
Meter Division, Nordstrom Valve Co., 
Rockwell Machine Co., The Delta 
Mfg. Co., The V & O Press Co., Ed- 
ward Valves, Inc., The Crescent Ma- 
chine Co., Rockwell International 
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TURBINE LUBRICATION 








Turbine Oil gives 
34 SERVICE HOURS 
per Gallon 
over 6 YEAR PERIOD 


Extent of conditioning has been fo run oil through 
centrifuge at only 3 intervals during entire time 


“The service record of the 25,000 KW 
Unit in The Empire District Electric 
Company’s Steam Turbine plant lo- 

cated at Riverton, Kan- 


lubrication sas, covers a Six year pe- 
Engineer's riod — beginning April, 
Report 1939. 


“During this time the 
same oil has been in use and ‘make- 
up’ has totaled 1,431 gallons, or an 
average of 34 service hours per gallon 
of make-up. Quantity of oil in the oil- 
ing system is 1,100 gallons. Neutrali- 
zation number on oil at start of this 
run was .05 mg. KOH; maximum 
value reached was .320 mg. KOH; 
the average value was .208 mg. 
KOH; and present value .250 mg. 
KOH. 

“There has been no draw-off of oil to 
add “sweetening.” The make-up 


Venr Piet To ATMOSPHERE 


UNDER SLIGHT VACUUM 


COVER SEALEO WITH GASKET 


RESERVOIR. 


Pune ES 


added has been to compensate for 
losses due to vaporization, leakage 
and such losses as occur during rou- 
tine machine inspections. 
“The extent of the conditioning this 
oil received has been to run it through 
a centrifuge at three intervals in the 
six years to remove any accumulated 
moisture resulting from condensation 
in the reservoir. 

“One of the reasons for 


Moisture the successful perform- 
Content ance of the Cities Service 
Negligible = turbine oil is the method 


used to vent the system 
of vapors. The hot oil return from the 
bearings to the reservoir, empties into 
a chamber carrying the screens to re- 
move foreign particles that might 
damage the oil circulating pumps. A 
considerable vapor is liberated at this 


SCHEMAT/C DIAGRAM 
OF OILING SYSTEM 
25,000 K.W. 
TURBINE 


—— Return LINE 





point (oil temperature, 150-160 deg. 
F.), and instead of being permitted to 
condense is drawn off through a vent 
line, under a slight vacuum. While 
there is a tangible loss of oil in the 





vapor, the moisture content is held 
practically negligible and is, there- 
fore, of material help in maintaining 
the oil in good condition. 
“The above is typical of the experience 
with Cities Service turbine oil in each of 
Empire’s five turbo-generator units.” 
Cities Service Lubrica- 
Expert tion Engineers know 
Counsel ways and means for re- 
Available ducing costs and improv- 
ing the performance of 
lubricants. For help or information 
call the branch office nearest you, or 
write Cities Service Oil Co., 60 Wall 
Tower, New York 5, N. Y. 





FOR EVERY 
LUBRICATION PROBLEM 


cau Cities Service 
FIRST! 
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Corp., ‘Monessen Foundry and Ma- 
chine Co., and Arcade Mfg. Division. 


Walter F. Spoerl has been ap- 
pointed general sales manager of the 
mechanical goods division of United 
States Rubber Co., it was announced 
today. Mr. Spoerl succeeds Herman 
A. Everlien, who died suddenly Feb- 
ruary 21 after 43 years with the 
company. Mr. Spoerl began his rub- 
ber career 38 years ago as a clerk in 
the company’s sales offices in Chi- 
cago. He rose through various sales 
and administrative positions to be- 
come merchandise manager of the 
mechanical goods division in 1944, 
the position he held at the time of his 
new appointment. 


The Allied Control Valve Co., Inc., 
of South Norwalk, Conn., has ac- 
quired the solenoid division of the 
Henry Valve Co., Chicago. Hal Mc- 
Pherson, formerly with the Henry 
Valve Co., as chief engineer, is now 
with Allied as vice president in 
charge of- engineering. 


Thomas B. Allardice, formerly of 
American Gas & Electric Service 
Corp. and recently returned from 
Italy, has joined Combustion Engi- 
neering Co., Inc. While in Italy he 
served with the Allied Commission 
as consultant on coal and power. Mr. 
Allardice will act as consultant in the 
application of C-E steam-generating 
units to the utility industry. 














High grade gas, by-product and steam 
coal from Wise County, Va., on the 
Interstate Railroad. 


ei 


High grade gas, by-product, steam and 
domestic coal from Wise ‘en Ve. 
on the Interstate Railroad 


ie! 


ser grade, — volatile steam and 
-product coal from Wise County, 
Var on the Interstate Railroad. 


a 


A laboratory controlled product 
blended to meet exacting stoker fe- 
quireménts. From be ounty, 
on the Interstate Rai 4 


COKE 


Roda and Stonega from Wise County, 
a, an mnelisville Coke from 
Pennsylvania. 


General Coa 





Unexcelled enbrier Coun from the Fire Creek 
Seam in Grgenbeier panty, W. Va., originating 
on the N. F. & G 


ANTHRACITE — Hazle Brook Premium 
ee e Raven Run 


123 SOUTH BROAD STREET, 


BRANCHES: 
BLUEFIELD, W. VA. BOSTON BUFFALO CHARLOTTE, N. C. 
CINCINNATI DETROIT NEW YORK NORFOLK PITTSBURGH 














High grade gas, by- ei 
domes ic pot ade a seam from 
Irwin Basin, Westmoreland County, 
Pennsylvania, on the Penna. Railroad. 








Genuine Third Veia Pocahontas from 
McDowell County, W. Va., on the 
Norfolk & Western Railroad. 


Medium volatile, high fusion coking 
coal for by-productand steam use from 
Wyoming Co., W. Va., on Vgn. Ry. 





Hazard No. 4 and No. 7 steam_and 
domestic coal from Wiscoa, Knott 
County, Kentucky, on the L. & N. 
Railroad. 


| Company 


PHILADELPHIA 9, PA. 
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The Terry Steam Turbine Co. has 
announced the appointment of Glenn 
C. Barnaby, Rialto Bldg., San Fran- 
cisco, as its representative in the San 
Francisco area. 


The Wellman Engineering Co., 
Cleveland, has announced the elec- 
tion of W. C. Swalley to the position 
of vice president in charge of sales. 


The Helicoid Gage Division, Amer- 
ican Chain & Cable Co., Inc., an- 
nounces the appointment of C. Emery 
Nelson as its representative in Min- 
neapolis, Minnesota. 


J. B. Dannenbaum, 3940 Main St., 
Houston, Texas, has been appointed 
agent by S. P. Kinney Engineers, 
Inc., to handle the Brassert Auto- 
matic Self-Cleaning Water Strainer 
in the Southern Texas District. 


Primary and Storage Batteries, by E. 
S. Lincoln; First Edition; 168 pages; 
5% by 8% inches; illustrated; cloth; 
published by Duell, Sloan and Pearce, 
270 Madison Avenue, New York, N. Y.; 
1945. Price $3.00. 

This is the sixth volume of a series 
of books entitled, Essential Modern 
Electrical Series, published by Duell, 
Sloan and Pearce. This particular vol- 
ume provides a wealth of practical 
information about primary and sec- 
ondary, or storage batteries. The 
primary battery section covers the ap- 
plication and selection of dry cell, wet 
cell, caustic soda, and copper-oxide 
batteries. The section on storage bat- 
teries covers the two major divisions, 
the lead acid type and the nickel-iron 
alkaline type. 

Instructions for the selection, use, 
and maintenance of battery accessor- 
ies are also included in the text. The 
book describes modern methods of 
charging and discharging storage bat- 
teries, together with details of charg- 
ing generators, rectifiers, and control 
equipment. It provides as well many 
tables and definitions which will be 
found useful to every reader who 
seeks information about the various 
aspects of generating or storing elec- 
tricity by chemical means. 


Principles of System Relaying, a re- 
port of the Electrical Equipment Com- 
mittee, of the Edison Electric Institute, 
44 pages; size 8% by 11% inches; pub- 
lished by the Edison Electric Institute, 
420 Lexington Avenue, New York, N. 
Y. Price 60 cents to members of the 
Institute and their employees, $1.50 
to non-members in the U.S.A 

This report contains a series of 
papers and accompanying discussions 
which constitute a symposium on the 
principles of system relaying, pre- 
sented in two parts at successive meet- 
ings of the Electrical Equipment 
Committee. One part deals with 
Metropolitan Type Systems and the 
other with Transmission Type Sys- 
tems. The paper also covers several 
different systems and illustrate the 
application of relaying principles to a 
variety of system conditions. 
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NO MATTER WHAT THE ANGLE... 


2H 
FO! STOR RAINE TRIAL ATION FOR OUTDOOR LOCATIONS Il FOR CONFINED AREAS | 


SIER-BATH SCREW PUMPS 


(INTERNAL GEAR TYPES) 


HEN the fluid is thick and the location inconvenient, 

you need Sier-Bath Screw Pumps. They are practically 

unaffected by angle of inclination, and their smooth, vibration- 

_ less operation permits installation where deep foundations are 

impossible. Having only two moving parts, they require little 

maintenance. Highly efficient over a broad flow range, Sier- 

Bath Screw Pumps are less affected by varying head pressures. 

They were the first screw pumps to incorporate needle 

bearings as standard design. Removable liners may be 
specified. Write for bulletin. 


SIER-BATH GEAR CO. INC.,9256 Hudson Blvd., North Bergen, N. J. 








PUMPS: 
Acetates— 
Asphalt—Brine 2 
Bunker C Fuel Oil Vertical Model 
Cellulosics— This unit handles Bunker C Fuel Oil. 
Greases— Rated at 350 G.P.M. 50 p.s.i., 10” 


Molasses— vacuum, 20 h.p., 1150 r.p.m. motor 
drive. Built for Y tankers A.S.F. 
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MURRAY 
TURBINE GENERATORS 
































500 KW—PACKAGE TYPE 


The unit shown above was designed to deliver 500 
KW 50 cycle alternating current on steam at 285# 
gauge, 700 degrees F., and exhausting condensing to 
27 inches vacuum. Thirty identical units were fur- 
nished. 

Equipment included trip and throttle valve, oil relay 
governor controlling single throttling inlet valve with 
hand valve control for partial load operation, all 
service connections above floor line except gen- 
erator leads, drain piping brought to one point, and 
structural steel baseplate. The baseplate is suffi- 
ciently rigid so that the unit can be handled in one 
piece, and installed on the simplest of foundations. 


While “Package Type” units are furnished for export 
for installation in remote areas not previously sup- 
plied with power, similar designs can be made for 
industrial plants for main or standby power supply. 


MURRAY also produces: 
Mechanical drive turbines, horizontal and vertical 
Reduction Gears Steam Boilers 





















































MURRAY IRON WORKS COMPANY 


BURLINGTON, IOWA 


BUILDERS OF STEAM POWER EQUIPMENT FOR THREE QUARTERS OF A CENTURY 





HAVE YOU 
WASTE MATERIALS 


TO BURN? 





John Phillips BADENHAUSEN 
= = “~~ System for burning sawdust and 
other waste materials in suspension, without grates or the conven- 
“Burning Waste Wood in Sus- _—‘ tional dutch ovens, has proved a real economy through savings in 





by John Phillips Badenhausen 

tone ~- at ton If you have not given careful and serious consideration to the use 
@ technical journal, e . 5 *, . . 

will gladly send a a reprint Of your waste materials for fuel, a meeting with our engineers will 

on request. give you a clean-cut picture of possible great economies. 


JOHN PHILLIPS BADENHAUSEN, INC., 18th Floor, Packard Building, Philadelphia 2, Penna. 
Boilers — Firing Systems — Superheaters — Sawdust Burners — Special tastallations Designed te lncrease Existing Facilities 


170 












pension’ is the title of anarticle —fyel, installation costs and great reduction in operation and repairs. . 
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Industrial Electric Wiring, by E. S. 
Lincoln; First Edition; 336 pages, 514 
by 8% inches; illustrated; cloth; pub- 
lished by Duell, Sloan and Pearce, 270 
Madison Avenue, New York, N. Y.; 
1945. Price $3.00. 

This book describes and analyzes 
every phase of construction, operation 
and maintenance of all systems for 
both a-c and d-c wiring. Detailed in- 
structions for designing and installing 
wiring systems recognized by the Na- 
tional Electrical Code are also pro- 
vided, along with a specially prepared 
listing of all wiring devices and fit- 
tings required for each of the numer- 
ous wiring methods covered in the 
text. 

A special index arranged for the 
convenient use by the designing and 
operating engineer, provides a guide 
to the proper installation of protective 
grounding for all electrical systems 
and apparatus. 


Everyday Problems in Economics, by 
May Wood-Simons, Copyright 1945, 6 
by 8% inches, 520 pages, illustrated, 
cloth cover, published by the Ameri- 


_ can Technical Society, Drexel at 58th 


Street, Chicago, Ill. Price $3.50. 

Economics is sometimes called “the 
dismal science.” As taught by some 
people it is indeed that. But it should 
not be dismal, for every individual has 
problems in economics; how much in- 
come he gets, where it comes from, 
and what it is spent for. He thinks of 
them as “who gets what?” 

An attempt to describe these prob- 
lems in terms the layman can under- 
stand, giving wherever possible some 
of the past and present solutions, can 
be of great value. It is so in this case, 
because the author has been success- 
ful in translating some of the “high- 
brow” thinking and abstruse verbal- 
izing of economists into plain English. 
When this is done, the cynical sus- 
picion is aroused that maybe some 
economists have tried to make simple 
problems seem complex. 

This book has a number of features 
that will clarify many of your own 
common economic problems. Among 
these features are a concise statement 
at the beginning of each chapter tell- 
ing the ,author’s objective in writing 
that particular chapter. In addition, 
a preview of the subject matter is also 
presented so that the reader may have 
an idea of the ground to be covered. 
As the colored preacher told a young 
man aspiring to become a member of 
the clergy, “In my sermons, first I 
tells ’em what I is goin’ to tell ’em, 
then I tells ’em, then I tells ’em what 
I told ’em.” Essentially, this is what 
the author does in this book. 

The chapters are broken down logi- 
cally into units so that the material is 
presented one step at a time, and key 
points at the end of each unit spot- 
light the important points and serve 
to fix them in the reader’s mind: At 
the end of each chapter are text ques- 
tions to review the material of the 
chapter and to stimulate thought 
about the points discussed therein. 

At the end of the book is a dic- 
tionary of economic terms giving the 
specialized economic application of 
many words and terms not usually 
found in an abridged dictionary. 

The following lists of chapter titles 
presents a good outline of the material 
covered: 
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FOR A COAL CRUSHING OPERATION 


ruars COMPACT and COMPLETE 


... install 








AMERICAN Rolling Ring CRUSHERS 











Americans give high tonnage, uniform sizing and 
refuse disposal without auxiliary operations.... 


These two power plant installations of American Crushers are typical of. many 
throughout the world. Their compactness of design and construction makes for 
a complete, efficient installation in limited headroom and with savings of valu- 


able space. 


No auxiliary operations or equipment is necessary to the high performance of 
Americans. No extra operational or maintenance labor is required for the oper- 
ation of Americans. 





The manganese steel An American Rolling Ring Crusher handles its own refuse. There is no refuse 


pea a hbo Pee feature disposal problem in an American installation. American Rolling Ring Crushers 


f American. “Each ring, A “ F : a ‘ 

of jAmerican. aie tects, provide a complete high capacity, extremely low cost crushing operation uni- 
1 h as . : : 

entrifaal force spiiteng  formly reducing ROM coal to stoker or pulverizer sizes—handling waste and 

coal instead her snaé rejecting tramp iron—for complete safety to mechanical firing devices. 

revolving free on their own 


shafts, deflect from tramP 1 ere’s an American to fit your operation. Capacities from 25 to 500 TPH. 


iron. 


WRITE FOR "CRUSHING COAL AT LESS THAN Ic PER TON" 






PULVERIZER COMPANY 


1429 Macklind Ave. 


and Puleciyr St. Louis 10, Mo. 
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Quimby Pump Division 
. NEWARK &, N. ds. 
District Offices in Principal Cities 


NEWS quimey FLOATING LINK* An exclusive 

2 QUIMBY feature: Permits Higher Pressures — Higher 

3 Speeds—Lower Viscosities. A revolutionary new feature 

that will vastly increase the efficiency, temperature range, and 

flexibility of the screw pump. Write for complete information. 
*PATENT PENDING ; a 


H. K. PORTER COMPANY, Inc. ‘Pu da 


PITTSBURGH 22, PENNSYLVANIA 


The KNOW HOW 
of Pumping 
since 1894 

























Increase 
YOUR PRODUCTION 
with the 


STOUT NO VENT 
Boiler Return System 


It operates continuously returning con- 
densate, ALL OF IT, fast as formed 
and at the same pressure and tempera- 
ture at which it leaves the steam 
heated units. Air and non-condensibles 
are then automatically removed and 
the condensate, in the form of distilled 
water, returned direct to boiler. There 
are no traps or orifices in the system. 









High temperature direct return saves 
fuel. Often 25% or more. (This 
would offset the 20% cut expected in 
soft coal deliveries to industry as an- 
nounced July 14th by Secretary Ickes.) 








Heat Reclaimers @ Steam Condensers © 






















—for Cookers, Heaters, Driers, etc. 


Improved circulation the Stout NO- 
VENT way uniformly increases the 
temperature in steam heated units and 
increases production. Reducing boiler 
load and returning distilled water pro- 
longs boiler life. 

If you operate steam heated cookers, 
heaters, driers, ironers, clothing presses, 
drying ovens, oil tanks, water tanks, 
pickling tanks or have other uses for 
so-called “process steam” investigate 
the Stout NO-VENT Boiler Return 
System. It can boost your production. 


HEAT RECLAIMER CORP. e 6N. Michigan Ave. e Chicago 2, Ill. 


Spiro Water Heaters @ Gas Fired Boilers 


Write for bulletin showing hookup of Stout NO- 
VENT System and giving operating details. Made 
in capacities 100 to 800 bhp, pressures to 200 Ib. 
Distributors will be interested in selling franchise. 


—_ 
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Historic Background of Our Eco- 
nomic Structure; What Is Economics; 
The Consumer—His Desires and His 
Ability to Pay; Production of Com- 
modities and Service; Exchange of 
Commodities and Services; Price De. 
termination; Index Numbers, Price 
Levels, Crises; National Income; Dis. 
tribution—How the National Income 
is Divided; An Interpretation and 
Appraisal of Economic Theory; The 
Farm Problem; Labor Problems; 
Trade Associations; Corporations and 
Monopolies; Public Finance; Demo- 
cratic Economic Planning. 


Vapor Adsorption, by Edward Ledoux, 
Copyright, 1945, 6 by 9 in., 400 pages, 


illustrated, cloth cover, published by 


the Chemical Publishing Company, 
26 Court Street, Brooklyn 2, N. Y. 
Price $8.50. 

This book aims at presenting a clear 
understanding of adsorption and its 
application to engineering and indus- 
trial projects. The book goes a step 
further than most in that it discusses 
industrial dynamic adsorption, a sub- 
ject which heretofore the engineer has 
had to explore for himself. 


Adsorption is defined by the author 
as a particular type of sorption in 
which the vapor is held at the surface 
of the solid, without chemical reaction 
and without an intimate mixture be- 
tween the molecules of the solid and 
those of the vapor. 

The process, as well as its terms 
and applications, has become familiar 
to air conditioning and refrigerating 
engineers during the past few years. 
The action of silica gel is probably the 
most familiar of these; even the non- 
technical public has acquired some 
familiarity with it during the war. 

But even in the minds of many en- 
gineers there is still some confusion 
as to the really technical and scientific 
distinction between adsorption and 
absorption. This book will help to 
clear up any such confusion. 


To understand the phenomenon as 
discussed in this book, the engineer 
will need to know some chemistry. 
However, the physical and physio- 
chemical background of adsorption, 
the essentials of vapor and heat trans- 
fer and saturation of air are dis- 
cussed to help the engineer understand 
the subject and apply it to industry. 

The following aspects of it are con- 
sidered: Part I— Static Adsorption. 
Chapters: The adsorption equilibrium; 
Effects of an external force applied 
to the liquid or solid phases; Adsorp- 
tion potential and properties of the 
adsorbate; Heat of adsorption; Capil- 
lary adsorption. Part II—Saturation 
of Air. Chapters: Definition; Heat 
transfer and heating efficiencys; Vapor 
transfer and saturation efficiency; 
Adiabatic saturation. Part III—Dy- 
namic Adsorption. Chapters: Iso- 
thermal desorption; Isothermal ad- 
sorption; Adiabatic adsorption; Adia- 
batic desorption. Part IV—Industrial 
Applications. Chapters: Industrial ap- 
plications of static absorption; Dehu- 
midification by condensation; Dehydra- 
tion by adsorption; Dehumidification 
by adsorption; Air conditioning; Con- 
ditioning of underground spaces; 
Drying of hygroscopic material; 
Forced-draft, Low-temperature dry- 
ing; Dehydration of compressed gases; 
Drying of optical instruments; Vapor 
recovery. 
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and 
CLUDE: 


alysis and inter- 
recommendations 
ists. 


oiler-room crew on 
controls. 


icy on special problems. 


BUT—the best service is only ONE of the four require- 
ments for COMPLETE boiler-water treatment. 


If you want to know the many ways in which real 
service can help you, talk it over with the DREW Man— 
there’s no obligation! 


E. F. DREW & CO., INC. 
15 East 26th Street, New York 10, N. Y. 
COMPLETE AMEROID SERVICE is available in key cities of the 
United States, Canada, Mexico, Brazil and Porto Rico 
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COMPLETE 


1. Sound Chemica Treatment 


(discussed in the Fi y issue) 


2. A Good Organigs Coagulant 


(discussed in the Mi issue) 


3. Simple But Scieftific Control 


(discussed in the issue) 


4 Competent Services Instruction. 


f COLL 


THE COMPLETE BOILER-WATER TREATMENT 


= 
ee 
em 
| 
— ee 
—x, 
—2, 
— 


I mau 
THIS 

| coupon 
| TODAY ! 


H 


a ee & Co., ine 
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TEMPERATURE 
REGULATORS 


Fuel Gaurny 
Start Uith 
CONTROL 


Usea Powers No. 11 Tempera- 
tureIndicating Regulator when 
you want the advantages of an 
easy-to-read dial thermometer 
combined with a dependable 
self-operating regulator. The 
dial thermometer gives a visual 
check on the performance of 
the regulator and makes it easy 
to adjust for the required op- 
erating temperature. Various 
dials and ranges are available. 
Is Easy To Install—because both 
the thermometer and the regu- 
lator operate from the same 
thermal system—only one 
tapped opening is required. 

¢ Write for Circular 2511 
_THE POWERS REGULATOR CO. 
2746 Greenview Avenue, Chicago 14, Illinois 
231 £ 46th St., New York 17, N. Y.—Offices 
in 47 Cities. . . See your phone directory. 
7° 


OVER 5 0 YEARS 


“OF AUTOMATIC TEMPERATURE AND HUMIDITY CONTROL 





HELPFUL BULLETINS 
(Continued from page 32) 


Handbook On Hard Facing—104 pages 
comprise this booklet titled ‘494 
Ways To Save Money.” The fore part of 
the book is devoted to descriptions and 
listings of the hard-facing material avail- 
able and to telling of these materials’ 
properties. Chapter headings indicate the 
scope of the remainder of the book. These 
are: Agriculture; Automotive; Brick; Ce- 
ment; Coke and Gas; Excavating; Iron and 
Steel; Lumber and Paper; Machinery; 
Mining; Oil and Gas; Power; Other Indus- 
tries. The back portion of the book covers 
the hard-facing procedure. It is extremely 
well indexed. Haynes Stellite Co. 
54 Industrial Dust Recovery System— 
The principle and practice of indus- 
trial dust recovery are extensively covered 
in this carefully prepared 32-page booklet. 
Subject matter of the various sections is 
as follows: Dust—what it is; the inside 
story of the double-eddy current; technical 
aspects and basis for guaranteeing dust 
collecting efficiency; how changes in par- 
ticle size affect overall efficiency; installa- 
tions for various types of industries; for 
flue dust collection; custom built; story of 
the laboratory. The booklet is well illus- 
trated. Buell Engineering Co. 
55 Splicing Compounds and Tape — A 
new catalog on its line of rubber 
tapes and splicing compounds has just 
been published by this company. Featured 
is the Two-In-One tape which weather- 
seals wire or cable splices in one operation 
in less than half the time needed for the 
combined use of tape and splicing com- 
pound. A single layer is said to provide 
adequate insulation for lines carrying up 
to 220 volts; a double layer on lines up to 
650 volts. The B. F. Goodrich Company. 


REFRIGERATION, A. COND. 


56 Air Distribution Panel—Described as 

producing uniform, no-draft air dis- 
tribution is the Multi-Vent Panel covered 
in this latest publication. A large photo- 
graph shows features of the panels and 
helps in the explanation of its construction 
and operation. The Pyle-National Co. 


57 Liquid Cooler Information—Niagara 
Blower Company has issued a catalog 
sheet on its liquid cooler. It is Bulletin 
100. The unit is pictured and a complete 
explanation of its method of operation is 
given. 
58 Water Coolers—The new catalog of 
this firm describes the post-war line 
of AC and DC water coolers for business, 
industrial and institutional use. All models 
are illustrated and complete specifications 
of each are given. Sunroc Refrigeration Co. 


59 Evaporative Coolers — Eight pages of 

compact data and tables are included 
in this new bulletin of the company’s 
evaporative coolers. Practically one full 
page is devoted to specifications and op- 
tional extras while another section shows 
typical piping arrangements. Dimensioned 
ljne drawings accompany tables of sizes 
and capacities. Worthington Pump & Ma- 
chinery Corp. 


60 Refrigeration Purger — “Take the 


Brakes Off Your Refrigeration Sys-~ 


tem” is the title of an 8-page data book 
just issued. It describes this company’s 
non-condensible gas purger. It shows how 
non-condensible gases in the high side of 
a refrigeration system increase the pres- 
sure agains’: which the compressor must 
work. It shows how to cut power costs 
and presents pictures of what the purger 
is doing in many installations. Extremely 
useful colored diagrams show how the unit 
operates. Physical data and list prices are 
also given. Armstrong Machine Works. 


MISCELLANEOUS 


4 Rust, Pitting, Corrosion. and Scale 
Deposit — This 4-page bulletin tells 
about “Corosanti” boiler metal treatment. 
It is pointed out that this is not a boiler 
compound but a metal treatment. The 
efficiency, non-insulating and economy 
features of the treatment are described and 
testimonial letters are presented. The bul- 
letin tells about the time required for the 
treatment, the dose and the different grades 
of treatment. Morse Boulger Destructor 
Company. 
62 Directory of Parts and Accessory 
Equipment—This booklet of 48 pages 
was prepared as a guide to this company’s 
exhibit at the exposition of the chemical 
industries but it is a handy permanent 
listing of the suppliers of nickel-alloy parts 
and accessory equipment. Many of the 





BRICKSEAL 


REFRACTORY COATING 


ABRASION 


| grands ION against abrasion is an 
outstanding advantage of Brickseal. 
Here are two refractory bricks, one 
coated with Brickseal, the other un- 
coated, They were heated to more than 
2000°, taken directly from the furnace, 
cooled and shoved against an emery 
wheel, Hot and cold, the Brickseal- 
treated brick resisted the abrasion — see 
below. 

Brickseal consists of high fusion clays 
and metal oxides combined in oil. Fur- 
nace heat burns away the oils and vitri- 
fies the clays and metals which penetrate 
deeply into the pores, cracks and joints. 
Brickseal prevents cracking, spalling 
and slagging regardless of sudden tem- 
perature changes. Brickseal is also a 
mortar for laying up refractory walls. 


Compare the Brick- 
seal-treated brick at 
the left to the un- 
treated dt the right. 


Two bricks bonded 
together and par- 
tially coated with 
Brickseal will be 
mailed to you on 
request. 


BRICKSEAL 
REFRACTORY COATING 


5800 So. Hoover St., Los Angeles, Calif. 
1029 Clinton $t., Hoboken, New Jersey 
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FARRIS Separator Bell 


és ay 





When escaping steam strikes a Safety Valve spring, the molecu- 
lar change in the steel affects your blow-down setting. Valves 
then “pop” at lower-than-set-point pressure — diminishing the 
efficiency factor . . . and their delayed shut-off—after pressure 
is normalized—causes costly working-pressure losses. 

The FARRIS Separator Bell (patent pending) was designed 
by our engineers to prevent such action. By insulating — and 
thereby cooling — the steel spring, the Separator Bell maintains 
the spring’s molecular structure. You get precise set-point “pops” 
to insure safe blow-down operations ...and accurate shut-offs to 
eliminate working pressure losses. Indeed — the FARRIS Sepa- 
rator Bell is no dumb-belle! 

Furthermore, the Separator Bell eliminates the chances of 
scalding workers when discharged steam escapes into the boiler 
room. This is accomplished by reversing the direction of the. 
steam several times, which throws off free liquid. And by 
cradling the spring, the Separator Bell also absorbs any possible Venturi Port Safety Valve No. 2150. Built in 


spring distortions which cause troublesome friction and undue heavy symmetrical construction to control dis-' 
tortion. Spring covers furnished. Cast steel, alloy 


wear in ordinary safety valves. a eet tea ae - 

Our new catalog contains full information explaining how pe ahh ai Gerthsea as ae 
FARRIS Safety and Relief Valves give you safer, more economi- ; 
cal, and trouble-free performance. Write for your copy today. 


FARRIS ENGINEERING COMPANY 
380 Commercial Avenue, Palisades Park, N. J. 


FARRIS KEEPS PACE WITH ADVANCING POWER 
AND PROCESS ENGINEERING 
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Descaling Mercury 
Arc Rectifier 
Cooling Systems 


HEN scale builds up 

excessively in the cool- 
ing system of your mercury arc 
rectifier water flow is reduced, 
cooling retarded and the gen- 
eral operating efficiency of the 
equipment seriously impaired. 


To avoid such trouble, your 
best bet is periodically to re- 
move the deposits by circulat- 
ing through coils a recom- 
mended solution of inhibited 
acid scale dissolver Oakite Com- 
pound No. 32 as directed. Or, 
if pumping facilities are not 
available, fill the coils with solu- 
tion and allow to soak for the 
prescribed period. Cooling effi- 
ciency is quickly restored to 
normal. This procedure is sim- 
ple, effective, surprisingly low 
in cost and much safer than 
method using raw commercial 
acids. 


FREE DATA ON REQUEST 


Further details on this and 70 | 
other essential maintenance 
cleaning jobs are contained in 
20-page Oakite Digest. Write 
for your FREE copy TODAY 
.. . ask for on-the-spot demon- 
stration without obligation. 


OAKITE PRODUCTS, INC. 
18C Thames Street, New York 6, N. Y. 


Technical Service Representatives Located in All 
Principal Cities of the United States and Canada 


OAKITE Sele 


CLEANIN 


vi 





items listed in the book are carried in 
stock by the firms mentioned, but all of 
them, it is pointed out, can be readily 
produced to order. The book is well in- 
dexed for ready reference. The Interna- 
tional Nickel Co., Inc. 


63 Soft Hammers Catalog—A six-page 

catalog that includes prices and spec- 
ifications of this company’s line of soft 
hammers for all types of work has just 
been released. There are 14 different mod- 
els and 56 different numbers shown; these 
range in size frcm 34 in. dia. head to 212 
in. and in weight from 3 oz. to 10% Ib. 
Gregory Tool and Mfg. Co. 


Silicone Rutber in Industry—Here is 

a series of pamphlets titled ‘‘Silastic 
Facts.” Of this series the first two bulle- 
tins are of general interest to engineers, 
designers and maintenance men in almost 
all kinds of industry. The first bulletin is 
a@ general introduction to the new and 
improved rubber which is described as use- 
ful over a temperature range of minus 70 
F to plus 500 F. The second bulletin is 
designed for.consumers of the product. It 
contains information about the established 
uses for the rubber and presents tables 
giving the physical, electrical and chemical 
properties of the product. Dow Corning 
Corp. 

Vibration Dampener Bushing Wheels 

—This is a small folder which tells 
about the development in grinding wheels 
which give a velvety smooth action to hand 
grinders thus eliminating, or greatly re- 
ducing, operator fatigue, increasing output, 
improving quality and cutting mainte- 
nance costs. The Manhattan Rubber Mfg. 


Div. 
66 Materials Handling, Drills, Feeders, 
etc.—This latest issue of ‘“‘Syntronics’’ 
catalogs many of the company’s products. 
Included are pictures and descriptions of 
the electric vibrator, vibratory feeders, 
electric hammers and drills, dry feeder 
machines, paving breakers, hopper level 
switches, etc. Prices are listed for many 
of the items. The Syntron Co. 


67 Sanitation and Clarification — The 

complete line of this company’s sani- 
tation and liquid clarification equipment 
is presented in a 44-page booklet just 
issued. Pictures, drawings and diagrams 
are used extensively throughout the publi- 
cation. Among the products dealt with in 
the booklet are: conveyor sludge collectors, 
sludge removers, grit collectors and wash- 
ers, thickeners, skimmers, gravity waste 
water-oil separators and water screens. 
Chain Belt Company. 


BE Storage and Bulk Handling—-This 32- 

page data book goes into the reasons 
why modern storage and bulk handling 
facilities are necessary in modern industry. 
Photos show installations in every con- 
ceivable type of industry from a chocolate 
company to an asbestos products company 
. .. from an oil storage depot to a central 
station. One of the most useful sections of 
the book presents tables showing capaci- 
ties of circular bins holding anthracite or 
bituminous coals, or grain or cement. Two 
full pages of drawings show how storage 
equipment for a cement company was 
planned. The Nicholson Co. 


69 Speed Reducer Data—“Clevelands in 

the Modern Production Flow” is the 
title of a 4-page pictorial bulletin recently 
issued. It describes the application of worm 
gear speed reducers to various types of 
mixing and grinding equipment. Specifi- 
cally, the bulletin covers crushing, screen- 
ing, agitating and polishing. The Cleveland 
Worm Gear Co. 


70 Metal Fabrication Services — Here is 
an interesting 16-page booklet which 
describes this concern’s metal fabrication 
services. Illustrations show the organiza- 
tion’s equipment for cutting, forming, arc 
welding, oxy-acetylene welding and spot 
welding as well as a variety of items pro- 
duced to customer specifications. Hunger- 
ford Corp. 
71 Production Lubricant—A modern lu- 
bricant, “I.P.” Leadolene which was 
developed to meet the requirements of 
modern production methods is described 
in a new bulletin. The booklet points out 
how the high film strength of the lubri- 
cant is one of its outstanding qualities. 
The bulletin is well illustrated and de- 
partmentalized. The Brooks Oil Co. 


72 Chemistry in Television—A booklet 

titled ‘“‘Phosphors and Their Behavior 
in Television” has just been announced. 
The text was written by Irving Krushel, 
chemical engineer, who describes in detail 
the chemical processes involved. The book- 
let contains pictures and graphs which 
make the text easy to understand. North 





American Philips Corporation. 


May, 1946 — POWER PLANT ENGINEERING — Chicago, Ill. 






























A TURBINE-DRIVEN IMO 






The IMO PUMP provides a maximum 
of capacity in a minimum of space due 
to the fact that it can be operated at 
high speeds connected directly to motor, 
turbine or other machinery. 


Where space is a problem install IMO 
-the reliable rotary, positive displace- 
ment pump having only three moving 
parts and no gears, pistons, sliding vanes 
or valves. 


For further information send for 
catalog 1-129-G. ~ 


VL Lb PUMP DIVISION of the 


DE LAVAL STEAM TURBINE CO. 


TRENTON 2, NEW JERSEY 



























































Learn the secret 
‘of BIG EARNINGS in... 
COMBUSTION ENGINEERING 


There are phoney of good pay jobs in the 
power field today. Increase your earnings 
now—be a Hays-Trained Combustion 
Engineer. Just a little of your spare time 
required for the simple, easy-reading Hays 

- Home Study Course. Hundreds of others 
have made better jobs for themselves 
through Hays training. So can YOU. 

Write for Free Book Now! 

Hays Institute of Combustion 

430 N. Michigan Ave., Chicago 11, Ill. 

Dept. 25) Our 28th consecutive year 

HAYS INSTITUTE OF COMBUSTION 

430 N. Michigan Ave., Chicago 11, Ill. 

(Dept. 25) Please send free book. 

Name. 

Addrecc 

City, 
Compaay Name 
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MOST VERSATILE 
LIQUID FILTER 
EVER DEVELOPED 





SUPERIOR to any other filter in flexibility and 
versatility. Puts you ahead of changes that to- 
morrow may bring. Provides unusual efficiency 
and ecanomy. Already field-tested over a broad 
range of applications. 


WIDE VARIETY OF FILTERING MEDIA 


Design permits use of media to suit practically 
every requirement. Any medium—metallic, plas- 


tic, or fabric—that comés in sheet form and can. 


be crimped may be used. Tested media include 
types resistant to both hot and corrosive liquids; 
also types to remove dirt particles down to 2 
microns (.000078”) or less in size. 


Model ELS Filters handle a total of 105,000 gal- 
lons per minute in one large industrial plant. 
















NEW SLIP-ON INSERT FOR 
QUICK CHANGE OF MEDIUM 
An entirely new idea in the 
application of filtering medi- 
um, the STAYNEW SLIP-ON 
INSERT, permits quickchange etHop OF REMOVING 
or replacement of medium. SUP-ON INSERT 


LOW FIRST COST, LOW MAINTENANCE COST 
Volume production of an economical design 
means low first cost. Ease of cleaning or replace- 
ment of medium mean low maintenance cost. 


LARGE FILTERING AREA IN SMALL SPACE 


The well-known Staynéw Radial Finned Insert 
Construction provides the largest possible filter- 
ing area for available space. 








% PARTIAL LIST OF USES * 


WATER « LAQUERS « VARNISHES « FUEL OILS 
COOLANTS + LUBRICATING OILS « ETC., © ETC. 


New Uses Developing Constantly. 











- DOLLINGER CORPORATION pupa 


REPRESENTATIVES IN PRINCIPAL CITIES 


31 CENTRE PARK, ROCHESTER 3, NEW YORK 
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No rotating parts-« High weighing accuracy «- Dust proof cabinet 
Long life « Haridles wet material 


JEFFERSON 
Specialty UNIONS 


See 
with the 


RECESSED 
BRASS 
SEAT 


Make Better Piping 
Installations Possible 
Jefferson Union Tees with a union on .the 
run are available with pipe ends threaded 
either All-Female or Male and Female. 
Used wherever a union is desired near a 
tee, they assure improvement in piping 


BEAUMONT "VIBRO” AUTOMATIC | | Bist ssity union tecture sn 


Jefferson Recessed Brass Seat, which, lo- 
WEIGHING SCALE FEEDER cated in a recess away from the runway 

‘ of the fitting, cannot be dislodged re- 
Complete discharge into the scale hopper is assured because there gardless of how far pipe ends are screwed 


are no belts to scatter material. The short drop from feeder deck be into po h ipera Ral 
scale hopper leaves little material in suspension when predetermin rite for latest catalog or 
amount is weighed in the accurate, automatic “Vibro” Scale. Units see your nearest distributor. 


are made with adjustable capacities for feeding materials at from 1 to JEFFERSON UN ION CO. 


60 tons per hour. Write for descriptive bulletin. 601 W. 26th St., New York 1, N. Y. 


Factories at LEXINGTON 72, MASS., 
BEAUMONT BIRCH COMPANY seared gases 
1503 RACE STREET « PHILADELPHIA 2, PA. 














Consult Us For: 

CHIMNEYS... 

FURNACE WORK... 
BOILER SETTINGS 
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Two reciprocating feed pumps at a water plant in New 
Jersey each handled 40,000 Ib of condensate and make- 
up water per hr. Their valves not only needed frequent 
repairs, but the pumps raced and hammered whenever 
the water temperature went up to 218 deg. F. 


After installing COMBINATION Pump Valves this plant 
engineer reported ‘“‘a slowing and steadying with elimi- 
nation of former racing and hammering.” 


What COMBINATION Pump Valves are doing for hun- 

dreds of other plants, they can do for you. They lift 

straight, close quickly, prevent slippage, make steam do 

more work. Seat, stud and springs are made of long- 

wearing Phosphor Bronze. They match the fine perform- 

ance of COMBINATION Silent Check Valves. Write for For Boiler Feed Vacuum, 

descriptive folder. Condenser General Service | MEW UMG D1 9 Mee ig 
3 


143 Fourth Ave.; New York 3, WN 


846 WIOTA STREET BRANCHES ; 
PHILADELPHIA. PA BOSTON @ PHILADELPHIA @ CLEVELAND 
s ’ . 


DETROIT @ PITTSBURGH e@ CHARLOTTE 
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: || RRS Investigate This Efficient 
re- THIS WIDE VARIETY 
wed 
fret THERMAL REDUCING VALVE 
APPARATUS 
0. If You Use Process Steam 
“as 
I The above simplified flow chart shows how a G-R Bentube 
a Evaporator can serve to produce large quantities of low- ’ 
ne) SHELL ond BARE TUBE pressure steam for process work. The advantages: 
Heaters, Coolers, Condensers, P 
Heat Exchangers 1. The high-pressure steam used to operate the 
evaporator is all returned to the boiler, after 
= , : THE use, in the form of condensate. 
; 2. No raw, scale-forming make-up or contami- 











G-FIN G-R nated condensed process steam is fed to the 
Longitudinal-finned elements boiler, thus reducing boiler maintenance. 


for greater heat conductivity 
; BENTUBE 3. The scale-shedding heating elements of the 
ALANA ND NRRAD ALAN RANA A ROR R MORE NAN EVAPORATOR G-R Bentube Evaporator maintain rated 












heat transfer without requiring hand scaling. 
noe sey aluiiasnits 4. The evaporator is practically 100%, thermally 
efficient. 





5. Ideal plant heat balance ¢ can abe arranged. 


Many millions of poynds per hour of 
process steam are now being produced 
in highly successful G-R Bentube Re- 
ducing-Valve Evaporator plants. For 
more complete details, write for free re 
copy of our Bulletin 364. 


THE GRISCOM-RUSSELL pelea 
285 Madison Ave. 


GRISCOM- RUSSELL 


Dicwu * i¢ j i445 ¥: bY LAUR AA 4 NY TILIA MAY ALtee 
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NICHOLSON TRAPS AND 
VALVES CAN ‘‘TAKE IT’’ 


Feature Durability and Simplicity 
that Maintenance Engineers Admire 


NICHOLSON 
THERMOSTATIC 
TRAPS—2 to 6 
times greater 
valve area gives 
enormous dis- 
charge capacity. 
5 types: sizes 1/4” 
to 2”; presures to 
225 Ibs. Bulletin 
544, 


CYLINDER CON- 
TROL VALVES — 
Types for many me- 
diums; pressures to 
5000 Ibs. Catalog 
543. 


If you're suffering from traps and cylinder control valves that 
can't stand necessary abuse it's time to inquire about Nicholson 
units. In plain words, they have the kind of "guts" maintenance 
engineers admire. Precision-made throughout. For details of exclu- 
sive Nicholson features send for catalogs or see Sweet's. 


W. H. NICHOLSON & CO. 


160 OREGON ST. 
WILKES-BARRE, PA. 


~ 





y, 


LaMOTTE 
BOILER FEED WATER 
TEST UNITS 


The LaMotte Research Department has 
developed a reliable series of chemical 
tests for boiler feed water control of 
the following constituents: 


Phosphates Dissolved Oxygen 
Chlorides Sulfates 
Total Alkalinity Hardness 

pM (Hydrogen-lon Concentration) 


For positive control of efficient water 
treatment, there is a LaMotte Unit for 
(Phosphate Compara- 

and = descril below). 

Each unit is simple to operate and_in- 
expensive to install. Write for illus- 
trated booklet describing | this equipment. 


LaMotte 
Phosphate Comparator 


For control of phosphate treatment of 
boiler feed water. A_rapid, simple and 
accurate method. The new Motte 
Comparator one phosphate _concentra- 
tions from ote 0 p.p.m. Can 

used for 4 a Bg 
soenplete. with instructions. 


Price $15.00 f.0.b. Towson. 


LaMOTTE CHEMICAL 
PRODUCTS CO. 


Dept. P.P.E., Towson 4, Md. 


utfit comes 











Cuts your gasket 
costs in half 


The most remark- 
able tool ever in- 


vented. 


Write for Booklet 








THE ALLPAX GASKET CUTTER 


Manufactured by 


THE ALLPAX COMPANY, INC. 


Distributors everywhere Mamaroneck, N. Y. 
“ PORTABLE 
ELECTRIC BLOWER 


DUST DANGER 


BLOWS clean, dry air, at 295 m. p. h. 
Cleans out motors, generators and hard- 
to-get-at-places — removing dst, dirt, 
lint and chips. Costs less than 3c an 
bour to operate. Reduces damage to 
motors and bearings — lessens fire and 
health hazards. 
1H. P. Universal G. E. motor. Weight, 14 
Ibs. Portable to any place in plant. Plugs in 
at convenient outlets. Adaptable as Sprayer 
for spraying paint and insecticide. Convert- 
ible into powerful industrial Vecuum Cleaner 
—for cleaning floors, _ ceilings, etc. 
Free Trial—Write te 
BREUER ELECTRIC MFG. CO. 
5108 N. Ravenswood Ave., Chicago 














Boiler Repairs Reduced 75% 


NATIONAL scx PROTECTOR 


writes 


user of SEAM 


You, t00, win nna the ational 
Girth Seam Protector saves 
trouble and money by prevent- 
ing leaks and fire-cracking on 
new or old seams in boilers. 
Sections consist of wedge nut, 
cap screw metal lug and refrac- 
tory ccvering; are easily at- 
tached. We can make immedi- 
ate deliveries. Send for descrip- 
tive bulletin. 








NATIGNAL BOILER PROTECTOR CO., 740 REIBOLD BLDG., DAYTON, OHIO 
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HERE THE BOMBSIGHTS GREW 





seeps OR; ceceanaane eset 


Utility and beauty are combined in the 
Nassau Plant where bombsights and other 
vital war precision instruments and equip- 
ment were manufactured by Sperry Gyro- 
scope Co., Inc. The plant is modern and 
functional in design to assure maximum 
efficiency and comfortable working condi- 
tions. 

Designed.and built by Stone & Webster 
Engineering Corporation. 
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STONE. & WEBSTER ENGINEERING CORPORATION 


A SUBSIDIARY OF STONE & WEBSTER, INC. 
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A 16” crack in a 4-foot cylinder head 
on a cross-compound engine threatened 
to disrupt service at a large New York 
electric power plant. Smooth-On Iron Repair Cements put 
the engine back in service with the repair shown above. 


The crack, already one-third as long as the cylinder’s 
width, was stopped from spreading further with bolt ends 
inserted at each end of crack. With the cylinder hot and 
under partial vacuum, soft Smooth-On No. 3 was applied 
along the crack and drawn in by the vacuum. When no 
more could be absorbed, the crack was coated evenly with 
a mixture of Smooth-On No. 1 and No. 3. A ¥%” steel 
patch plate, also coated with the Smooth-On mixture, was 
attached with 54” bolts around the edges and 34” bolts at 
points A, B and C. Under 150 Ibs. operating steam pressure 
this repair stayed tight. 


For the past 50 years Smooth-On has been saving the day 
for engineers in emergencies like this. It has been a standby, 
too, for routine maintenance repairs. Multi-purpose Smooth- 
On No. 1 is sold in 1-, 5-, 25- and 100-lb. sizes. Order from 
your supply house. If they haven't Smooth-On, contact us 


direct. 


& ke x E POPULAR 
REPAIR HANDBOOK 
' 40 pages. 170 diagrams. Clear instructions for 
many short-cut, practical, tested repairs to 
plant equipment. Pocket size—and should be 


in the pocket of every engineer and me- 
chanic, Yours, for just sending the coupon. 


ame = Sign and Send Nets acs me nee 


Smeeoth-On Mfg. Co., 570 Communipaw Ave., Jersey City 4, N. 3. Dept. 31 
Please send me a Smooth-On Handbook 


I ac ccn acing cere casess sisi eadeseereua 
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Do it with SMOOTH-ON 


The Iron Repair Cement of 1000 Uses 





Alaska, Anchorage—Public Utility Department has 
secured financing, in part through Federal aid, for new 
municipal steam-electric generating station, for which 
plans will be prepared soon. Plant will be used also for 
central steam-heating in downtown area, with distribution 
system to be installed for this service. Transmission and 
distribution lines will be built for electric service. Entire 
project will cost about $1,567,000. 

Ark., Helena—Chrysler Corp., 341 Massachusetts Ave., 
Detroit, Mich., automobiles, is reported planning new 
branch plant at Helena for manufacture of wood bodies 
for station wagons, to be operated by Pekin Wood Prod- 
ucts Co., a subsidiary interest. It will comprise several 
large one-story buildings. Electric power equipment will 
be installed. A steam-generating station is planned. En- 
tire project is estimated to cost approximately $2,000,000, 
with machinery. 

Calif., Ontario—Palmer Candy Co., 209 Douglas St., 
Sioux City, Iowa, plans installation of electric power 
equipment in proposed new one-story plant, 100 x 300 ft, 
at Ontario Blvd., and Bon View Ave., Ontario, where site 
has been selected. Cost reported over $100,000, with ma- 
chinery. Work is scheduled to begin soon. 

ill., Cicero—American Can Co., 104 South Michigan 
Ave., plans installation of electric power equipment in 
proposed new one-story tin can-manufacturing plant at 
50th Ave. and 3l1st St., Cicero. A boiler house is planned. 
Entire project reported to cost close to $1,000,000, with 
machinery. Company engineer, address noted, in charge. 
Main offices are at 230 Park Ave., New York, N. Y. 

Ind., New Haven—City Council plans new pumping 
station in connection with extensions and improvements 
in municipal water system, with motor-driven pumping 
units, controls and accessory equipment. Also will install 
new 300,000-gal elevated steel tank and tower. Entire 
program will cost about $110,000. Financing in part has 
been provided by Federal aid. Zurbuch, Inc., Dime Bank 
Bldg., Fort Wayne, Ind., is consulting engineer. 

Ind., Noblesville—Public Service Co. of Indiana, 110 
North Illinois St., Indianapolis, Ind., has plans under way 
for new generating station near Riverwood dam on White 
River, vicinity of Noblesville, to be equipped for initial 
capacity of about 50,000 kw. Cost reported in excess of 
$1,500,000. Sargent & Lundy, Inc., 140 South Dearborn 
St., Chicago, Ill., is consulting engineer. 

lowa, Ackley—Town Council plans expansion in mu- 
nicipal power plant, with installation of new Diesel 
engine-generating unit and complete auxiliary equipment. 
Cost reported close to $40,000. Proposed to carry out 
work soon. . 

lowa, Ames—State Board of Education, Des Moines, 
Iowa, has authorized selection of engineer to prepare 
plans and specifications for expansion and improvements 
in power plant at Iowa State College, Ames, with instal- 
lation of additional equipment for increased capacity. 
Plant is used for power service and central steam-heating 
supply. Cost estimated about $900,000. 

lowa, Traer—Board of City Trustees has report from 
Burns & McDonnell Engineering Co., 107 West Linwood 
Blvd., Kansas City, Mo., consulting engineer, estimating 
that cost of proposed extensions and improvements in 
municipal steam-electric generating station, including in- 
stallation of additional equipment for increased capacity, 
will approximate $279,900. Project now under considera- 
tion and early decision will be made. 

Mass., New Bedford—New Bedford Gas & Edison Light 
Co., Purchase St., Boston, Mass., has plans for new addi- 
tion to generating plant, with installation of new equip- 
ment for increased capacity. Work on superstructure will 
be placed under way soon. Entire project estimated to 
cost about $2,500,000. 

Mich., Marquette—City Commission has authorized 
plans for addition to municipal power station, with in- 
stallation of new 2000-kw Diesel engine-generating unit 
and auxiliary equipment. Estimates of cost will be made 
soon. Holland, Ackerman & Holland, 20 North Wacker 
Dr., Chicago, Ill., are consulting engineers. 

Mich., Marquette— State Department of Education, 
Lansing, Mich., plans new power plant at Northern Mich- 
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This 10,000 barrel a day Thermofor Cata- 
lytic Cracking unit, at Tide Water Associated 
Bayonne refinery, holds the record for the 
initial run of a TCC plant—240 days—May 


12, 1945 to January 7, 1946. 
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During this run the unit was switched from 
the production of 100 octane gasoline to the 
production of motor gasoline from a variety 
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of gas oils and low gasoline content crude oils 
—evidence of good operating and the adapt- 













































Bank ability of the unit for wide latitude in output. 
, 110 Thermofor Catalytic Cracking Unit, Tide Water Py : . : | 
vhit Oil Company, Bayonne, New Jersey The outstanding performance of this unit, 
slp which was designed and built by Lummus, 
‘born LUMMUS EQUIPMENT incorporating Lummus designed and manu- 
Rone HEAT EXCHANGERS STEAM JET AIR EJECTORS factured heat exchangers, is characteristic of 
PROCESS CONDENSERS EVAPORATORS d 
nent. 
- out REBOILERS BOILER BLOWDOWN Lummus equipment. 
PE HEAT EXCHANGERS 
i E NERATORS 
8 FUEL OIL HEATERS For whatever purposes heat exchange or 
ca STEAM Jet LUBRICATING OIL : ? ; ‘ 
stal- REFRIGERATION ‘COOLERS vacuum equipment is desired, Lummus will 
city. STEAM -SURFACE ; ae : ; 
vin CONDENSERS PIPE LINE COOLERS design and build it to meet specific require- 
from BAROMETRIC Se ee ments, based on a study of the particular 
ca d CONDENSERS JACKET WATER COOLERS : uate 
aed manufacturing processes at the individual 
s in 
y in- plant. 
city, 
lera- 
eo THE LUMMUS COMPANY 
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Are You Equipped to Hold 


Your Job?—to Get a New One? 


The men who are holding good jobs today—who are not worrying about 
the period ahead—are those who have kept one jump ahead of their 
jobs. They are the men who are equipped with a thorough-going and 


growing knowledge of the business they are in. 


It works in the pcwer plant field as well as in any other. Some men fit 


themselves to do a little more than their job calls for. 


They fit them- 


selves to do a little more than the other fellow. They make a steady 
effort to equip themselves with the best kind of job insurance there is— 


KNOWLEDGE. 


How about you? 


Do you know how quickly knowledge will pile up— 


how quickly you will become more valuable—if you spend a few minutes 
a day, regularly, studying sound books like the McGraw-Hill Library 
of Power Plant Practice? Do you know how easily it can be managed, 


paying only a few cents a day, while you use the books? 


Thousands of men have followed this plan to win advancement or to 


make their jebs safe. 
10 Day Examination Offer. 


POWER PLANT PRACTICE 
(6 volumes—2,477 pages, 2,404 illustrations) 


The Library of Power 
Plant Practice is the 
standard of the power 
plant field. It is. accurate 
—it is thorough—it is com- 
plete. It is the result of 
years of experience with 
power plant problems. The 
man who has it has the 
best. The Library covers 
the whole field — nothing 
is omitted. The solution 
of every problem is plainly 
worded or explained with 
a clear illustration. The 
little stickers and the big 
troublesome problems are 
all worked out in advance 
for you. There can be only 
one result from studying 
these books a few minutes 
each day—more money in 
your pocket. 


No books dealing with the 
work of the power plant 
man were ever so com- 
plete—so authoritative — 
so practical in text and 
illustrations as these. The 
man who puts this set of 


You can too. Read about this Library and our 
Then send the attached coupon to us today. 


books into his library can do so knowing that he has the utmost in 
power plant books—a set that will give him, in language he can under- 
stand, all the information he needs in order to get ahead in his work. 


Easy to Understand 


These books are written in everyday easy-to-understand language. They 
_ are written to help the man on the job. It is just as if the author were 
working in the plant by your side and giving you the benefit of his vast 
knowledge, man to man. There’s no bunkum in this Library, nor is it 
cluttered up with ge theories. It is a Power Plant Library 


FOR POWER PLANT 


Glance at the titles of the books in the photograph. They will give you 
an idea of how completely this Library covers Power Plant Practice. 
Here you have all the information necessary to make you indispensable 


on the job. 


See it 10 days—Send no money 


Fill in and mail the coupon below and we will send you the six volumes 


of the Power Plant Library for 10 days’ Examination. 


If you de- 


cide to keep the books after examining them, just send $2.00 and then 
$2.00 a month until the total low price of $16.00 has been paid. See the 


coupon below for details. Send it Now and HOLD THAT JOB. 


McGRAW-HILL 
ON-APPROVAL COUPON 
! 


McGRAW-HILL BOOK CO., 330 W. 42nd St., New York 18, N. Y. 


Ship to me, charges prepaid, the six volumes of the Library of Power Plant 

_ Practice. If satisfactory, I will send $2.00 in ten days and $2.00 a month 
until the price of $16.00 has been paid. If not wanted I will return the set 
a you postpaid. (To insure prompt shipment write plainly and fill in all 
ines.) 


Name 
Home AGEPC. 66. kc ccccciccessccvvccdocccccsidoecevons pesbbeceviesceseseoces® 
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igan College of Education, Marquette, for central-heating 
service. Cummins & Barnard Co., Ann Arbor, Mich, 
engineer, will make surveys and plans. No official esti- 
mate of cost announced, 

Minn., Hayfield—Village Council has engaged Toltz, 
King & Day, Inc., Pioneer Bldg., St. Paul, Minn., consult- 
ing engineer, to make surveys and estimates of cost for 
a proposed municipal light and power plant, using Dicse] 
engine-generator units and accessories. Work will pro- 
ceed at once. 

Minn., Owatonna—Board of Public Utilities, Walnut 
St., plans expansion and improvements in municipal 
power plant, including installation of new turbine-gen- 
erator unit, condenser and auxiliary equipment. Estimates 
of cost will be made at once. Pfeiffer & Schultz, Wesley 
Temple Bldg., Minneapolis, Minn., are consulting engi- 
neers. 

N. J., Union—Adams Stamping Corp., 322 Adams St,, 
Newark, N. J., stamped metal products, plans installation 
of electric power equipment in proposed new one-story 
plant, about 225 x 350 ft, on State Hy. No. 29, Union, 
where large tract of land has. been acquired. A boiler 
house is planned for central heating service. Entire proj- 
ect will cost over $250,000. 


N. Y., Olean—Thatcher Mfg. Co., Kingsbury Ave., El- 
mira, N. Y., milk bottles, plans installation of electric 
power equipment, glass furnaces, ‘mechanical-handling 
and other equipment in new addition to branch plant at 
Olean, comprising complete new unit, reported to cost 
close to $1,500,000 with machinery. Proposed to begin 
work in near future. Franklin B. Pollock is president. 

N. Y., Rochester—Eastman Kodak Co., Kodak Park, 
cameras, processed papers, etc., has plans for addition to 
power plant for factory service, with installation of 
equipment for increased capacity. Contract for erection 
of steel frame superstructure will be awarded soon. No 
official estimate of cost announced. 

N. C., Durham—Liggett & Myers Tobacco Co., plans 
installation of electric power equipment in proposed new 
five-story cigarette factory, to occupy block of property 
bounded by West Main, Fuller, Duke and Peabody Sts. 
Cost reported close to $3,000,000, with machinery. Planned 
to begin work in near future. Main offices are at 4241 
Folsom St., St. Louis, Mo. 

N. D., Fargo—Minnkota Power Cooperative, Inc., Grand 
Forks, N. D., has plans maturing for new steam-electric 
generating station in vicinity of Fargo, with erection 
scheduled to begin in near future. Fund of $1,500,000 has 
been arranged for this and about 180 miles of primary 
and secondary lines for extensions in rural electric system 
in Fargo and other areas. Ellerbe & Co., First National 
Bank Bldg., St. Paul, Minn., are consulting engineers. 

Ohio, Newark—Water and Light Department has au- 
thorized plans for expansion and improvements in mu- 
nicipal power plant, including installation of new 1000-kw 
turbine-generator unit, condenser and auxiliary equip- 
ment. Cost reported close to $100,000. Willard Pistler, 
4 West 7th St., Cincinnati, Ohio, is consulting engineer. 

Ohio, Oxford—Village Council is considering installa- 
tion of a municipal power plant and has engaged Wilson 
W. Kohl, Fremont, Ohio, consulting engineer, to make 
surveys and estimates of cost, including municipal elec- 
trical distribution system. Proposed to use Diesel engine- 
generating units and accessories. 

Pa., Middletown—Metropolitan Edison Co., Reading, 
Pa., has plans for addition to generating station at Mid- 
dléetown, with installation of new turbine-generator, boiler 
and auxiliary equipment for increased capacity. Work 
on steel frame superstructure will be placed under way 
soon. No estimate of cost announced. Gilbert Associates, 
Inc., 412 Washington St., Reading, is consulting engineer. 

Pa., Warren — Pennsylvania Electric Co., Johnstown, 
Pa., has completed plans and will begin work soon on 
new generating plant at Warren, consisting of a multi- 
story building, about 150 x 256 ft, to be equipped for 
large capacity. Cost reported close to $5,000,000, with 
turbine-generators, high-pressure boilers and auxiliary 
equipment. Extensions will be made in transmission lines, 
power substations and other facilities. It is understood 
that completion is scheduled late in 1947. 

Wis., Green Bay—Hoberg Paper Mills, Inc., 800 Elm 
St., tissue and other papers, has plans under way for new 
steam-generating plant at “A” division mill, on East 
River, with installation to include two boilers, each with 
rating of about 550 Ib. steam, and auxiliary equipment. 
Cost reported. close to $500,000. Proposed to begin work 
next fall. Helmick, Edeskuty & Lutz, Essex Bldg., Min- 
neapolis, Minn., are consulting engineers, 
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Burn COAL::* Burn OIL 


WITHOUT EQUIPMENT CHANGES 


PEABODY 







Tue recent fuel oil shortage was met without 
difficulty by the many plants which had been 
previously equipped with Peabody Combined 
Pulverized Coal and Oil Burners. 

With oil once more available, these plants, 
together with the many others that had changed 
to Peabody Combined Burners during the short- 


age, needed to make no further mechanical | 


changes to burn oil again. 
The Peabody Combined Burner not only fires 


Above: A wartime conversion to pulverized coal and 
oil. Right: Peabody Combined Burner for gas or pulver- 
ized coal, and. also equipped for wide range oil firing. 


COMBINED 
COAL « OIL 
BURNERS 






oil, but also provides coal firing as an immedi- 
ately available standby. Plant operators are 
fostified against future eventualities by this 
flexibility in the choice of fuels. 

Peabody designs, engineers, and installs com- 
plete combustion systems for any fuel or combi- 
nation of fuels and for any capacity. Whatever 
your combustion needs may be, a discussion with 
Peabody engineers will prove helpful. 


PEABODY ENGINEERING CORPORATION 


580 FIFTH AVENUE e NEW YORK 19, N. Y. 


ATLANTA, GA. 


DENVER, COLO. HOUSTON, TEX. 
BOSTON, ‘MASS. DETROIT, MICH. KANSAS CITY, MO. 
CHICAGO, ILL. EAGLE PASS, TEX. LOS ANGELES, CALIF. 
CLEVELAND, O. 


MONTREAL, CAN. 


MEXICO CITY, MEX. 


SAN FRANCISCO, CALIF. 
ST. LOUIS, MO. 

ST. PAUL, MINN. 
SEATTLE, WASH. 
BUENOS AIRES, ARGENTINA 


NEW ORLEANS, LA. 
PHILADELPHIA, PA. 
PORTLAND, ORE. 


PEABODY LIMITED, LONDON 
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“Flange-ship” is a term we’ve coined to describe our 
relations with the men who are steady buyers of 
Phoenix Flanges . . . men who rely on Phoenix 
Flanges for strength, long-life and safety . . . men 
who solve all their flange problems by turning to the 
handy Phoenix Catalog where flanges of every size 
and type are listed in easy-to-read tables . . . men 
who demand safety, service and satisfaction .. . 
that’s why they specify Phoenix Flanges. 


Phoenix Flanges are made of mild steel especially 
suited to welding and machining and are available 
in a wide range of styles and sizes. They can also be 
supplied in stainless steel, Everdur brass, and other 
alloys. 


Every Phoenix Flange complies with ASA require- 
ments and ASME and ASTM specifications. ° 


Write for your free copy of the new Phoenix 
Flange Catalog today. It might be the beginning of 
a beautiful ‘‘Flange-ship.” 


PHOENIX 
Drop. forged 
FLANGES 


Flange Division of 


Swartwout 
FEED WATER REGULATORS 


assure correct water supply 
to your busy boilers ... 


A simple dependable system 


featuring: 


e Simplicity of 
construction 

e Rugged pro- 
portions 

© Quick action 


eo 


s 


= l= 


The Swartwout 
Regulator (generator and 
valve combination —the 
original thermo-hydrau- 
lic unit) is sensitive 
to slight water level 
changes, protects your, 
boilers from danger of 
low water, costly acci- 
dents or damage to ex- 
pensive equipment. 

Easily installed on any 
boiler, quickly adjusted 
to varying conditions. 
The generator is con- 
nected only by flexible 
tubing to the regulating 


valve placed anywhere 


in the feed line. 


Write for 
Bulletin S-20-D 


5S 


RRR 


The Swartwout Co. 
18511 Euclid Ave. 
Cleveland 12, Ohio 


Feed Water Regulators - Pump Governors » Feed Water Heaters 
Master Controls + Reducing Valves * Separators « Exhaust Heads 


PHOENIX MANUFACTURING COMPANY 
CATASAUQUA, PA. ‘ JOLIET, ILLINOIS 





Power Plant Equipment: 
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THEY READ AN 


Tas is exactly what happened in the 
case of a nationally-known hotel and office 
building. Eighty-nine thousand dollars isn’t 
exceptional—it’s a typical instance of the an- 
nual savings realized by hundreds of purchasers 
of Skinner*Universal Unaflow” steam engines, 
under our Guaranteed Saving Contract. These 
customers include almost every type of Ameri- 
can industry and institution. 


Such sales have totalled well over 
$5,000,000, against which the payments in 
cash have totalled only slightly over $1,000,000. 
In more than one-third of the cases, the cash 
payment was exactly $1.00. Not only do we 
guarantee to save you money; we guarantee 






AND SAVED 


59,000 


that such savings will retire thedeferredamount 
of the contract cost of the “Universal Unaflow” 
installation within a definite period of time,and 
we make that guarantee with our own money. 

Our engineers, without expense or obliga- 
tion on your part, will analyze your needs for 
electric power and for low-pressure steam, and 
will present their estimate of your monthly sav- 
ings which will liquidate the investment. Com- 


pare this with your present power costs. Re- 


member, that without making a large cash out- 
lay you are acquiring a valuable capital asset. 
Let us send you actual case studies of 
what other users, with similar problems, have 
saved by calling in our engineers. : 


For Over 75 Years, Doing One Thing ¥ ell— Building Steam Engines 


SKINNER ENGINE COMPANY, 


ERIE, PA. 
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© For Leak-Proof Gage Service 
| Use RELIANCE GAGE VALVES 


» Reliance Gage Valves are dependable in 
| toughest boiler room service — provide in- 
surance against loss of valuable production 
time, and troublesome expensive mainte- 
nance. You have the choice, to suit your 
needs, of Valves in various styles and ma- 
| terials, for low or nigh pressure service. 
Reliance exclusive designs and precision 
| manufacture assure you rugged, efficient 
| gage service and long, low-maintenance 
valve life. Write for Bulletin 418 today. 


THE RELIANCE GAUGE-COLUMN CO. 
5902 Carnegie Avenue, Cleveland 3, Ohio 


No matter WHAT hap. 
pens on this boiler water. 
column line — this plant 
will not be shut down for 

3 repairs. Nor will the boiler. 
room crew be exposed to 
any danger while repairs 
are made. 


These EVERLASTING water. 
column valves keep your 
boilers going . . . keep 
connections to water-col- 
umn free from clogging 
. ++ permit replacement of 
broken gage glasses ... 
allow repairs to try-cocks 
and gage-cocks — without 
danger of your men being 
scalded while repairs are 
made. 


Shut these EVERLASTING valves with a quick, easy 
short-stroke push on the lever—and you have a 
drop-tight seal. No need to protect face and hands & 
from leaking steam or water—there is none! No 
need to reduce steam-pressure or unduly hurry re- 
pairs— your men are SAFE! 


After repairs are completed . . . open these EVER- 
LASTING valves . .. and seal the levers open. The 
valve indicators always show clearly which position 
the valves are in. And when they're open, these 
valves provide a straight-through unimpeded flow 
that prevents clogging. 


EVERLASTING water-column valves meet all A.S.M.E. 
code specifications—plus! They have always been 
preferred by experienced engineers because they 
have proven safest on thousands upon thousands of 
installations. Write today for Bulletin on these valves 
and our complete line of blow-off valves. EV-216 


EVERLASTING VALVE CO., 49 Fisk St., Jersey City 5,N.J. 


Valve open 
and locked 





Da 
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BOILER SAFETY DEVICES SINCE 1884 
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OWER PLANTS 


_ f 
- hing Linings Hea 
+ and Cinder Cate ~~ 
& ee LUMNITE concrete pyro omnes 
and corrosion in both wet-type an ry at 
2. Coal Bunker Linings—LUMNITE conc 
‘ sists abrasion and corrosion. 


ings—LUM 
lve and Duct Lin 
sre abrasion of flue gases and 
insulation where required. Se 
Steel Stacks—Jointless LU Staged 
oy pit steel stacks from corrosion. 
ane properties improve efficiency- ee 
| Brick Chimneys and Linings en be 
wee attack of sulphurous 8 
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paused condensate formed in intermitten 


low-temperature operation. 
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Plant de with LUMNITE 
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7. Overnight Str ITE provides paar oo 
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i. UT MAINTENA 

vithout aaa etal 

being 

fs are 

a Ready-to-Use 

No MOASTABLE REFRACTORIES 

ry te- 


Castable Refractories are factory-pre- 

pared mixtures of LUMNITE and se- 
EVER: @f lected aggregates. They are mixed with 
1. The # water on the job and cast into place for 
door linings, arches, baffles or furnace ~ 
walls. Special shapes can be cast in 
molds, .ready for use within 24 hours. 
Castables to meet different temper- 
}.M.£. & ature and insulation needs are made by 
been refractory manufacturers and sold by 
ba their distributors. 

so 


alves Speci ify Castables Coal Bunker lined with Corrosion-R 


sition 
these 
flow 





Concrete. Steel or concrete bunkers, 


7-26 bins and silos can be protected from abrasive wear and corrosive attack with LUMNITE 
4 MADE WITH LUMNITE linings —cast-in-place, plastered or applied with a cement gun. 
NJ. 


Operators of steam power plants keep LUMNITE on hand to take 
care of a variety of maintenance jobs. Write today for detailed 
information on the many uses of LUMNITE in power p!:nts. 


tue attas LUMINITE. cement company 


(United States Steel Corporation Subsidiary) 
135 East 42nd Street - New York 17,N.Y. ; : 
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THE 
FREON 
CHAMBER 


@ It is machined from a solid piece of 
rolled carbon steel with separating par- 
titions welded in place. 


@ There are no exposed welds and only 
one gasketed refrigerant joint. 


PATTERSON-KELLEY 
Heat Exchangers 


AND 


Process EGguinment 


This Freon Chamber represents a marked advance 
in the design and ‘construction of coolers, It is an 
indication how wide awake Patterson-Kelley en- 
gineers are to the trends... how well they have 
anticipated the industry’s requirements in Freon 
Coolers. 
Designed primarily as a Dry Expansion Water 
Cooler, this unit in modified form is applicable to 
‘general refrigeration needs using calcium chloride 
brine, ethylene glycol, alcohol, propylene glycol and 
other liquids. 
If required, it can be constructed of stainless steel, 
Monel, nickel or other corrosion-resisting metals. 
With the many variations of this Cooler and a 
complete line of Flooded Coolers and Refrigerant 
Condensers, we are equipped to serve you in a broad 
way. We shall be glad to help you with both design 
and application problems as well as to manufacture 
to your requirements, 


-@ 


rus PATTERSON -KE Z 
131 WARREN STREET, EAST STROUDSBURG, PA. meee 


BOSTON 16, 96-A Huntington Avenue «+ NEW YORK 17, 101 Park Avenue 
PHILADELPHIA 3, 1700 Wainut Street + CHICAGO 4, Railway Exchange Building 
Representatives in All Principal Cities ‘ 
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and SHEET 


QUAKER 
ROD 
PACKINGS 


A Complete Line of 


Rubber 


Duck and Rubber 


Flax 
Hydraulic 
Asbestos 
Metallic 
Semi-Metallic 


for all types of 
Service Conditions 


QUAKER 
SHEET 
PACKINGS 
Rubber 


Asbestos 
Fibre - 


For all service 


applications 


Every plant, mine, mill, foun. 
dry, transportation company, 
refinery, institution or public 
building must have rod and 
sheet packings. They simply 
can’t operate without them. 

Quaker has been manufac. 
turing a complete line of Rod 
and Sheet Packings for over 
sixty years. Every service con. 
dition can be properly met with 
some type of Quaker packing. 

Regardless of whether you 
have an unusual condition in 
which oil, asphalt, acid, chem- 
ical or any other fluid that 
makes a severe service condi- 
tion, Quaker has a brand to 
meet it. 


Our packing experts are 
ready at all times to suggest 
and recommend the proper 
packings that will give you 
maximum results. 

Specify Quaker and buy 
through your Distributor. 


QUAKER RUBBER CORPORATION 


PHILADELPHIA 
NEW YORK - CHICAGO 
CLEVELAND - HOUSTON 

i Western Territory 


Quaker Pacific Rubber Co. 
San Francisco 
Los Angeles 





1S EXPENSIVE J | 





Rambling, space-taking racks are a thing of the past. 
Control in the modern plant is compact, centralized 
G-E Cabinetrol. It’s attractive in design, safe to operate, 
and it costs no more! 

Cabinetrol saves installation time and expense because 
it’s a single, self-supporting unit. No cumbersome 
frames—no cluttered walls. Just one attractive, all- 
metal unit that will greatly enhance the appearance of 
your mill. 

The savings in installation cest that you get with 
Cabinetrol usually far outweigh its higher original cost. 
Only two operations are necessary—placing the unit in 
the designated location and connecting external power, 
motor, and control leads. 


17'S PRE-ENGINEERED 


Cabinetrol is based on the use of standard enclosures ° 


equipped with the right combination of standard con- 
trol devices. Each unit is pre-engineered to meet your 
specific requirements. All starters and accessory equip- 
ment necessary to your application are incorporated in 
the Cabinetrol unit before it is shipped. 


Trim, Modern CABINETROL Cuts Installation Time and Cost 


PROTECTS YOUR OPERATORS 

Because metal-enclosed Cabinetrol is completely 
deadfront, it offers your operators and servicemen 
maximum protection. Each motor control is installed 
in an individual sheet-steel compartment with an inter- 
locking door. Operating mechanisms for motor- 
circuit switches and air circuit-breakers are available 
from the front of the panel. 


LET US HELP YOU equip your plant with co-ordinated 
control. We’ll be glad to work with you now—to pro- 


‘vide a Cabinetrol system specially engineered for your 


plant—and, if you desire, to help you fit Cabinetrol into 
your over-all plans. 

If you’d like more facts about Cabinetrol ask for 
Bulletin GEA-3856. Apparatus Dept., General Electric 
Company, Schenectady 5, N. Y. 


G-E INDUSTRIAL CONTROL 
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Here's the AVSWE KR 


76 your 


TUBE FOLLING 


AIRETOOL 


TUBE EXPANDERS are 


designed to meet the most exacting de- 
mands for correctly rolled joints. The fine 
alloy steels used by Airetool are heat treated. by a 
special electrically controlled process to enable the 
tools to run cooler at high speeds and to give longer 
life. As a result maintenance and operating costs are 


a to-a minimum. Sizes for tubes from 14%” to 
8” LD. 


= ened... 
SIMPLIFIE 5 UNDERGROUND her (<4 S the AN a W ER 


TRANSMISSION. OF STEAM, fo yoor 


GASES AND FLUIDS TUBE CLEANING 
Standard — Oe all PKOBIEMS 


& uu 


i team press 
i i of pipes § 
ren a ae oir a, x 
“ i jed W 
: ,ctallation data 1s supp! 
in 


AIRETOOL 


rder. 
each 0 iletin 35-67 E TUBE CLEANERS are 


ted Bu air, steam or water driven by a 28% 
Ilustre on request. more powerful motor which can be 
‘ loaded down to 50 rpm without stalling . . . made 
possible by Airetool’s exclusive balanced rotor and the 
air supply fed under the blades. Cleaners made in 
sizes 4%” to 24” I.D., equipped with cutter heads that 
do not track, enable you to select an Airetool to lick 
your particular hard-to-do job. 





Write Dept. P Y for Helpful Bulletins on the use, 


selection and care of Airetool Tube Expanders and 
Cleaners. 


AIRETOOL “*xrastuss 


SPRINGFIELD, OHIO 
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The only attention needed with 
GREEN’S CINDERTRAP is peri- 
odie removal of tinders from the 
hopper. Absence of water spray 
eliminates sludge and prevents 
corrosion. For complete details 
send for Bulletin 163-A, 


THIS LABYRINTH 


rence 


seaman 


IN GREEN’S CINDERTRAP 


Combines E CON OM V with 
EFFICIENCY 


ECONOMY 


© Low first cost—fits readily into ex- 
isting systems, . 

© Negligible operating expense — no 
clogging, no moving parts, no water 
spray. 

© Long life—twelve years’ continuous 
service without replacement parts! 


EFFICIENCY 


® Traps from 75 to 969% of the cinders 
in flue gas. 


© Low draft loss — 0.2” maximum. 


® Unaffected by variations in cinder 
concentration. 


@ Efficient for stokers. 








GREEN'S “Sr” FANS 
GIVE TOP PERFORMANCE 


High efficiency and satisfactory per- 
formance are assured with Green’s 
Mechanical Draft Fans because they 
are engineered for the job. Specifi- 
cations, design data and operating 
characteristics are given in Bulletin, 
166. 





NOTE THESE REPEAT ORDERS !—Boston Elevated Ry. Co.—Brooklyn Edison Co.—Caleo Chemical Co.— 
City of Fort Wayne, Ind.—City of Wyandotte, Mich.—Continental Paper Co.—Defense Plant Corp.— 
Eastman Kodak Co.—Fitchburg Gas & Electric Co.—General Electric Co.—Hudson Coal Co.—Interboro 
Rapid Transit Co.—Knott Hotels Corp.—Lorain Steel Co.—New York Navy Yard—Pennsylvania Power & 
Light Co.—Pennsylvania R.R. Co.—Peoples Gas & Electric Co.—Phoenix Utility Co.—Pullman-Standard Car 
Mfg. Co.—Seranton Electric Co.—Stone & Webster Engineering Corp.—J. G. White Engineering Co. 
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ABOVE—No. 102 
RIGHT—No. 101 


AVIS Stop-and-Check Valves have long been 
“Standard for Safety” in boiler plants through- 


out the nation. 


NO. 101 — Designed particularly for finest 
high pressure, heavy duty steam plants. 
Features an external oil dash pot and coun- 
ter-weighted lever which can be moved by 
hand at any time to test the valve and also 
provides visible action. Inside, it is as clean 
and simple as a streamlined globe valve. 


NO. 102 — The popular valve for general 
service. Features an ingenious valve design 
with internal steam dash pot eliminating 
any tendency to chatter. 


BOTH TYPES are produced in a complete range 
of sizes. Globe, angle, corner or elbow body patterns, 
Semi-steel, carbon steel, or alloy steel bodies with 
suitable trim for any pressure and temperature. For 
detailed information, send an outline of your require- 
ments to the DAVIS REGULATOR CO., 2508 S. 
Washtenaw Ave., Chicago, Illinois. 


DFA BES 
REGULATOR CO. 


CASE 


pistories: 


“ ... Condition of boilers bad” read 
the report on LaVerne Packing Co., 
LaVerne, Calif. “About %” of scale on 
pipes and sidewalls, scale very hard 


. and had to be removed with a chipping 


hammer . . . representative of the Hart- 
ford & Steam Boiler Insurance agency 
able to verify what happened: pipes 
and sidewalls were down to bare metal.” 
Product guaranteed and proved by thou- 
sands of users. Sold by leading Supply 
Jobbers nation wide, or write for litera- 
ture and recommendations without obli- 
gation. The Electro-Chemical Engineer- 
ing Co., Louisville 2, Ky. 


Controls pH value of water automatically Re- 
moves old scale, lengthens boiler life, increases 
steam efficiency, reduces repair cost. Cuts fuel 
consumption from 15% to 25%. Stops the eat- 
ing of metal, pitting, foaming, carry-over and all 
types of corrosion including electrolytic action 

roduces mineral-free water and pure steam, 
prevents new scale formation regardless of 
cause or type. 


ELECTRO CHEMICAL ENGINEERING CO. LOUISVILLE 2, KY. 


ELECTRO-NEUTRALIZER | 


FOR WATER CORRECTION AND POSITIVE BOILER-SCALE ELIMINATION 











x 


COLD PIPE, COND 


Twelve types to select from. Hand 
operated capacities 4 to 6” Inclusive. Mo- 
tor operated %4 to 8” inolusive. 


A few of our More Than 12,000 


Caer Soba Co.; Bethiehem- 
pion Shi pyarde: Portsmouth Navy 
Yard; Moore Drydock Co.; Stone & Web- 
ster Engineering Corp.; E. I. D 
deNemours & Co.; Penn P 

Sonny Gal Alabang Dideck Go. Wek 
inghouse Elec. & Mfg. Co.; Todd-Bath 
Shipbuilding Co. — 4 

Write Air Mail for printed matter. 


2 % 


pips oa 


Quick 
Deliveries — 


16 FURNACE ST. 
POULTNEY, VT. 
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[] Use: "On Res 
Materia}. "-3ti2¢ Syntheti 
HN 143 FEL-PRO gE Soderats toapesd, Soft and tans naet 


Specifications: 


USE: O11 Resigting Synthetic Rubber Ga: 
Material. relatively soft and resiliont. 
for moderate temperatures and clazping 





pressures 


HN 176 FEL-PRO Secrhn 


Specifications: 
Rubber Gasket 
5 Hard Synthetic : . er 
USE: veda for moderately igh _t 
and clamping pre 





SUPERIOR 

d METALLIC 

PACKINGS! 

FOLDED STRANDS OF FOIL are 

plaited in spiral form. The strands 

and spirals may or may not contain 

fibrous cores, depending on the serv- 

ice, and pv | resiliency. . 

aluminum, copper foils handle wid- 

est heat range, resist acids and caus- 
tics. Get catalog. 


Now War Experience Teams with FEL-PRO’S 


Technical Know-How and Unique Facilities 


Synthetic gasketing material took giant forward into action; Fel-Pro is exceptionally well equip- 
strides here at Fel-Pro during war-time. So ped to make quality products economically. 
great, in fact, that while we now can offer syn- 
thetic materials far superior to conventional 
materials ‘on many oil industry applications, 
still, ALL possibilities in these great new products 
are not yet proved and catalogued. 





Get Free 50-sample Folio 
.» the Latest in Gasketing 
To know the most recent developments in the 
gasketing art, write for Fel-Pro’s FREE filing size 
: (814" x 11”) folio of 50 actual samples of sealing 
That is being done now, with authority, for materials. Also, state your problem to.Fel-Pro’s 
when Fel-Pro is your séurce of gasket supply, No-charge Consultation Service Dep’t. One of 
Fel-Pro’s Advantage No. | — TECHNICAL KNOW- the new synthetics, or some other Fel-Pro pro- 
HOW —backs every recommendation. After that, duct, may contain the answer. Or, Fel-Pro will 
Fel-Pro’s Advantage No. 2— FACILITIES — goes ‘proceed to find it! 





with Sealing Materials, Gaskets, Packing, Sound- and Vibration- 
Dampening Materials, Specially Treated, Die-cut and Fabricated by 


FELT PRODUCTS MFG. CO., 1537 Carroll Ave., Chicago 7, Ill. 


ATTACH THIS TO YOUR LETTERHEAD*— =~ ~~~ 
FELT PRODUCTS, 1537 CARROLL AVE., CHICAGO 7, ILL. ] 


Gentlemen: Without cost or obligation send me your Free Portfolio | 
of Gasketing and Sealing Materials and details of your No-Charge 
Consultation Service. 


MY NAME 




























OTHER IDEAL Motor Maintenance 
Equipment —Carbon Brush Seater, 
Commutator Cleaning Stone, Com- 
mutator Saws and Milling Cutters, 
Slotting Files, Hand Type Slotter 
and Scraper, etc. 





Motor Equipment Division 





1033 PARK AVENUE 


Prevent Motor BREAKDOWNS that cause Plant SHUTDOWNS! 
| IDEAL MOTOR MAINTENANCE EQUIPMENT 


DEAL. INDUSTRIES, Inc. 














New motors are still scarce; conserve the ones you have, 


When Commutators and Slip Rings show signs of wear, 
when spitting and burning indicate high mica, etc., a 
few minutes use of IDEAL Motor Maintenance Equip. 
ment will restore original high efficiency. IDEAL Tools 
used periodically keep Commutators and Slip Rin 

“good as new” and Prevent 
costly shutdowns. 
@ RESURFACERS (Hand Type) Re 
move pin ridges, roughness and 


small flat spots from Commutators and 
Slip Rings, while the armature rotates in 


its own bearings. 

@ PRECISION GRINDERS (with Tool 
Type Resurfacers) Restore. surfaces 

’ that are badly scored and out-of-round, 

Easy to mount right on motor frame, No 

dismantling necessary. 


MICA UNDERCUTTERS (Power 


Driven) Undercut hardest mica, with- 
out taking down motor or generator. 


S 


(Successor to Ideal Commutator Dresser Co) 
SYCAMORE, ILLINOIS 





















Tamp! 
Use durable INSTANT-USE ... a tough, aged material which 
simply fhe shovel into hole—tam -and run traffic over seamaeinoety. 
G. Bonds tight to old concrete. Makes smooth, solid, 
petch, With extreme loads. 
mmediate shipment. 


MAIL 


tsteon oe FREE TRIAL OFFER 
EWC UREA EY 


| FLEXROCK COMPANY 


| 3623 Filbert St., Paitedeiphie 4,Pa. 

| Please send me complete 1 STANT: USE infor- 
mation and details of FREE TRIAL OFFER—no 

| obligation. 


heavy 
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HERE’S THE NEW QUICK WAY TO 


FIX BROKEN 
CONCRETE FLOORS 


Truck Over! No Wait for Setting! 


-duty 
Keep a drum on hand for emergencies. 




















ECAUSE so many Brownell boilers 
and stokers have been installed dur- 
ing the last 90 years, your local agent 
can show you Brownell installations in 
actual service and enable you to secure 


first-hand evidence from owners. Base 
your decision upon what you see and 
hear, but bear in mind that you’ will ob- 
tain the benefit of important improve- 
ments in the latest Brownell equipment. 








‘ou 


O If you do not know the name of the 


Brownell agent 
in your vicin- 
ity, write us. 


















THE 


Brownell 


COMPANY 
420 N. Findlay St. 


Dayton 1, Ohio 





Brownell Boiler and Stoker as a Matched Unit—the 
Ideal Installation 








a cee cee ce ce ce ees come 
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STORAGE 


WEIGH LARRY 


STOKER 
HOPPER 





ELEVATOR 


ins ae Es 
TRACK 7. =A 
HOPPER, eh 






FEEDER” 








ne Coal-Handling System 
Does Many Jobs 






G-W Bucket Elevator 
and 
Coal Storage Pocket 


(Below) G-W Drag Feeder delivers coal from rail- 
road track hopper to boot of bucket elevator 












G-W yaoi IT... 1 G7éF0RO-Wo0o 


faster * easier * cheaper @ sm SINCE 1814 
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Engineered PROTECTION 


for HIGH PRESSURE BOILER FEEDLINES 
For All 


Golden Anderson | | HIGH-UP” 
HYDRAULIC VALVES 


Double Cushioned 


Check 
VALVES 


Every overhead valve in your plant should have the 


An excellent example of the outstanding engineer- easy, safe, instant control from the floor which 
ing built in every Golden-Anderson Valve. Designed Babbitt Sprocket Rims provide. . . . Babbitt Rims 
for high pressure boiler feed lines, the double are low in cost; quickly attached; ” they save time, 
cushioning feature prevents any shock or jar in steam and accidents. Install them now. Write for 


sudden valve closure. Needle valve control allows descriptive’ folder. 


close adjustment to regulate the operat- BABBITT STEAM SPECIALTY CO. 


ing speed for any operating condition. 
Also available with manual handwheel South Water, Spring and First Sts. 
control, in angle or globe patterns, sizes New Bedford, Mass., U. S. A. 


(coo Gon a) eee) Oo a ae | Adj, 
Specialty Company —s ustabie— 

WA FULTON BUILDING « PITTSBURGH 22, PA SPROCKET R1iM 
with Chain Guide 











AUDELS 


Tt) so ed Mee | Competitive in Furst (ost. 
ICT CRAM | uch Lower in Final 


WITH QUESTIONS AND ANSWERS 


NEW FROM COVER TO COVER! (ost. 


JUST PUBLISHED—For All 
Engineers, Firemen, WaterTend- 
ers, Oilers, Operators, Repair 
Men and Applicants for Engi- 
neers’ License Examinations. 
A Complete ‘Steam Engineers’ 
Library in One Book 
1500 PAGES-—65 CHAPTERS 
1700 ILLUSTRATIONS.FULL INDEX 


100lF ood F, gil YOUR Sold and installed by 
NDS! Johns-Manville Construc- 
doen pone Bh te tion Units in all Prin- 
IN "HANDY FORM FEATURING: Grchitectural Bie, on the 
Basic principles of Steam Engi- i 
neering, including Boller Con- Hoge, Sonne: 


struction, Operationand Repairs. 
Gives practical information on: pars 
Boiler Calculations, fuels, feed : -_ 
pumps, water heaters, economizers, = 
water treatment, injectors, traps, draught, Reg. U. S. Pat. Off. 
safety bahay oil burners, stokers, fecrgetry ood 
ejectors, cooling towers, evaporators, steam and hot U oi a PR, C d 
wait eetine st incor h oniee Ootame comin nderground Pipe Conduit 
yore on = 7 of eo ye om and Turbines, In- CS eee eee ee ee ee oo cee ee 
cators, Valve gear, Valve setting, Air Compressors, H. W. PORTER & CO., INC., 
— gree as Parts a BE ae 829-E Frelinghpysen Ave., Newark 5, N. J. 
e Ss intormation for yourselt— 
ONLY 1 MO. ASK TO SEE IT—Mail coupon today! Oe Lt + competes tater: “S)) 
Re TG CR 2 re nar ers er er ean cura pT er CRE ; ( We shall be glad to have your quotation. spew 
AUDEL. Publishers; 49 W. 23 St., New York 10, N.Y. We shill Scaled te hae soa conan Fill in, 
ip Out 


Mail AUDELS Power Plant Engineers Guide (Price $4) o : 
7 days free trial. If O.K. I will remit $1 in 7 days ‘and $1 monthly OC Please send representatives and Mail 
until $4 is paid. Otherwise, I will return it. (J Please send Bulletin 381. 


& 





with QUESTIONS ZG ANSWERS 


Name 
Address. 
Occupation 
Employed by PPE 
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One of the first Diesel engine 
manufacturers in this coun- 
try, Fairbanks-Morse has 
pioneered a notable list of 
Diesel improvements. As 
a result, Fairbanks-Morse 
Diesels have earned an en- 
viable reputation for 
outstanding per- 

formance. 





airbanks-Morse 


A name worth remembering 








May, 1946 — POWER PLANT ENGINEERING — Chicago, Ill. 






Their operating records 
prove their low operating 
costs and low maintenance 
costs... prove, too, that they 
have the stamina to stand up 


- year after year in sustained, 


heavy-duty service. 

Fairbanks, Morse & Co., 
Fairbanks-Morse Building, 
Chicago 5, Illinois. 






Diesel Locomotives + Diesel Engines 
Scales * Motors * Pumps * Generators 
Magnetos ° Stokers * Railroad Motor 
Cars and Standpipes ¢ Farm Equipment 








/00% 
AUTOMAT/C 


FOR GAUGING 
L/QUIOS 
OF ALL KINDS 


APPROVED. By 
UNDERWRITERS’ 


COMPLETE ie LABORATORIES 
DETAILS 7 


“1QUIDS WORTH STORING ARE WORTH MEASURING” 


rue LIQUIDOMETER coz: 


36-3] SKILLMAN AVE., LONG ISLAND CITY,INLY. 





FYR-FEEDER 
maz STOKERS 


FEATURING: L 


ai JET coat PROPULSION 


@ FYR-FEEDER pays for itself in coal and labor savings. @ 
Automatic, modern, high efficiency firing at its best! © Increases 
boiler capacity with cheapest grades of coal— screenings or 
sweepings, wet or dry. CUTS FUEL BILLS! e Easy to operate. 
Responds instantly to sudden load changes. Burns fines in sus- 
pension: larger pieces on grate. Beautifully clean flame. ¢ Safe, 
Dependable. ‘Multiple Burners. Quality construction. ¢ Easily 
Anstalled in minimum time. Standard ratings from 100 to 12,000 
lbs. of coal per hour. Wire, phone, or write. 





FYR-FEEDER INDUSTRIAL STOKERS 
(8-8 E. Erie St., Chicago 11, Ulinois 
adieaaaliay Oo Interested in FYR-FEEDER Dealership 
Multiple [[] Interested as Sales Representative 
Scicanen OUUREN ([) Send literature and delivery information 
EFFICIENT 0 Have representative call 
AUTOMATIC Nome 


PAYS FOR C 
Ae fee Oh Sa ie 
Address. 








y. 

















r 
Bocharach 
TYPE 2-CP 
ENGINE 
INDICATOR 


for 


PROTECTIVE ENGINE MAINTENANCE 


You can help maintain original engine efficiency, 
assure uninterrupted power and maximum fue 
economy by making regular indicator check-ups 
with the 2-CP Indicator. It is the recognized 
“standard” card-drawing in- 

dicator for Diesel service, and 

is also in widespread use on 

steam engines, gas engines, 

compressors, and pumps. 

Bulletin 279 describes ap- 

lication of the 2-CP Indicator 

peti Mme for protective engine main- 
Bavnesyerremegs tenance in easy-to-understand 
OM ea language. Write for it today 





BACHARACH 


INDUSTRIAL INSTRUMENT CO 


BENNETT ST PITTSBURGH B, PA 


EQQQQGNHHHdH AGA 


ONLY BACHARACH BUILDS A COMPLETE LINE OF ENGINE INDICA 











“PENNSYLVANIA’ 


A unique Central Station with a Coal Mine on one side, and 
a River on the other—where the coal is prepared by 2 of the 
more than 60 “Pennsylvania” Bradford Coal Breaker and Cleaner 
installations in the U. S$. Central Stations. 


Forty years’ experience—at your service. 
SYly Associated with 
New York @ Pittsburgh ENA@RANIN rank & Sine Be 
Chicago . Los Angeles CR PANY Works, London 
1706 Liberty Trust Bidg., Philadelphia 7, Pa. 


COAL PREPARATION 
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Designed for Efficiency 
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WALL BRICK DATA 


McCCLAVE Forced Draft Chain Grate STOKER 
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SECTIONAL SIDE ELEVATION 











SECTION AT B-B 











In terms of more steam at less cost, this 
installation of a CARBOFRAX silicon 
carbide brick setting with a McClave 
Stoker clearly illustrates sound engineer- 
ing. Although varying operating con- 
ditions determine coverage height of 
lining—increased furnace efficiency is a 
foregone conclusion. 


Statements such as these are not un- 
founded claims. They are supperted by 
actual operating reports. Briefly sum- 


marized, they echo confirmations of: 
Greater steaming capacity 
Improved combustion conditions 
Longer periods of continuous 
operation 
Lower labor and refractories costs 
All these advantages result directly 


from the super refractory properties of 


CARBOFRAX brick. There is no sof- 
tening at high temperatures. Hence, 
large clinker formations cannot anchor 


or build out on the surface. The mov- 
ing fuel bed tends to keep walls clean 
thereby lessening the frequency and difh- 
culty of barring. The entire grate area 
is more effectively utilized...a more 
active fire maintained... fuel combustion 
improved and cost cut. 


Of equal importance is the exceptional 
strength and resistance to mechanical 
and flame abrasion of CARBOFRAX 
brick. They do not wear or cut back. 
8 to 10 years service is not exceptional. 
Outages for lining repairs are rare. De- 
pendable on-line service is consistent. 


Then, too, there are other benefits that 
make themselves known in improved 
operating reports. A factual, illustrated, 
technical booklet “CARBOFRAX in 
Boiler Furnaces” tells the complete story. 
For more specific information pertinent 
to your own furnaces, we will gladly 
cooperate. In either case, don’t put off 
writing Dept. H-56, The Carborundum 
Company, Refractories Division, Perth 
Amboy, New Jersey. 


By CARBORUNDUM 


TRADE MARK 


“Carborundum” and “'Carbofrax’’ are registered trademarks which indicate manufacture by The Carborundum Company 
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REMPE PIPE COILS 


Coils, Bends, Assemblies, for ice and refrigerating plants, cold storage 


houses, chemical works, blast furnaces, soap factories, feed water heat- Untreated oil readily Gamlenol-treated oi 
ers, car heaters, all purposes for which bent pipe is used. reacts with water IN FU E L ©) i L does not combine with 
r ms to form an emulsion, water; sludge forma 

pe or sludge. tion is prevented 





Illustrated is one example of 


many. Large chemical lead coil por a comparatively small amount of 
and steel tank assembly, de- Gamlenol into the fuel tank, through fill 


signed and built by Rempe. The line or Pts vay pipe. The effect is immediate- 





; ly nc lenol dissolves sludge 
Rempe method of lapping lead Gouncheal the system, clearing lines, coi 
pipe ends over steel flanges preheaters, strainers, injectors, burner tips, 


: oe a And, its regular use in small quantities pre- 
eliminates possibility of con mtr Dawe cere wi lencl eveaiiy in 


tamination. proves atomization and combustion, and in- 
creases firing efficiency, which results in more 


heat and power from every gallon of oil. 
Bring your pipe coil problems to Gamlenol is safe, non-explosive, approved 


Rempe for experienced counsel in all as ships’ stores, It contains no acid, soda ash, 
fields. Wire, phone or write, or, if coustio coda, oF alkalis, 
possible, come and see us. at Ask nearest Gamlen rep. 


resentative for details, 
or write for Bulletin 455. 








REMPE COMPANY 


344 No. Sacramento Bivd., Chicago 12, Ill. 





PHONE KEDZIE 0483 

















STO we Boiler Feed Water Controllers 
maintain a constant water level 
, in your boilers, feeding them in 

proportion to evaporation. 
L Fe AKS Let us send you Circular E-12 
Instantly! THE C. E. SQUIRES CO, 


E. 40th St. and Kelley Ave. 
Cleveland, Ohio 





<= 








Makes Basements Bone-Dry! , : 
Leaks, water seepage in concrete walls can be stopped instantly—per- C # Wh | $ Ph | d i b 
manently—with FLEXTITE. This amazing material actually seals s A eeier Oo liacge Pp ia 
against water pressure. baie! convert wee basements info honest use- 
ful space. Efficient as a plaster coat for waterproofing an anip- 

proofing. Used in elevator pits, tunnels, dams, concrete water tanks, STEAM CONDENSERS 


retaining walls, In reconstruction work, broken pillars and beams can 
be quickly restored, even reshaped, with FLEXTITE. © 


wine «6©FREE TRIAL OFFER STEAM EJECTOR TYPE VACUUM PUMPS 


e af c |S 5 ‘ T Ss MECHANICAL DRAFT iy COOLING TOWERS 


FLEXROCK COMPANY DECK MACHINERY 
3623-A Filbert St., Philadelphia 4, Pa. 
























: Please’ send me complete PUEKTITE information . . . details of 

en OE oy re eee C. H. WHEELER MFG. CO. 
$ Company... ...... sc cee ecsseerttenteeerteeteneneeneererestenetes ie ST. and LEHIGH AVENUE, PHILADELPHIA 32, PA. 
3 De aa Cakcs Uvin'0nc94 ad MA CEG ba RISERE hel We tl ces aa Sr ae : 
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Union Finished Steel 
Roller Chain is manu- 
factured in all stand- 
ord sizes from %" to 
2%" pitch, in single 
and multiple strands. 


a de M i 
‘ 4 y 
4 





When You Have a Choice, Choose Chain 


<A Picking your pup out of a litter of potential champions is ne 5 


not an easy task. When you have a power transmission Union Chains 
problem, factual information will often make it easy for you to for Every Application 


decide on a chain drive. For Roller Chain Drives possess flexibility Drive and Conveying 
to absorb shock and impact loads. They are neither limited to Chains and Sprockets 
fixed centers nor subject to slippage. Compact Chain drives are eine’ ao ee 
adaptable to high speed ratios 


Steel Chain 


vardened bearing ty; 


When you come to making a choice between makes of chain, 


choose Union Chain. It is made by the one company which 


d p type cha 


specializes in chain manufacture and experience has proved to ‘ 
American Industry that it pays to deal with a specialist. Do you Finished Steel Roller 
have Union Chain Catalogs in your file? Chains and Sprockets 


| manufacturers ttandard 

The Union Chain and Manufacturing Company, Sandusky, Ohio US A ize-'n in. to 2!2 in. pitch 

Single and Multiple Strands 

a a . Extanded Pitch Series in sires 

\ pouty mee I' gin to 4in. pitch 
«NS: — rs 





SilentChainand Sprockets 


bs ih A All sizes ‘xin to T'> in. pitch 
37 y . 
Catalog A-2 cov Flexible Couplings 
ers Drive and Con Roller chain type 
A veying Chain. B-2 Silent chai type 
dk 





covers Finished Steel 





Roller Chain. FC-1 cov 
ers Flexible Couplings 
Ask for your copies 
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READY 


. A catalog and reference book useful to anyone concerned 
with refractories and furnace construction. Contains numerous 
cross-section drawings, charts, graphs, technical illustrations, 
definitions of terms, formulae, temperature conversion tables, 
properties of gases, etc. Explains Ramtite products and services 
in the field of refractory manufacture, design and construction. 
Write for your copy today. 

A Few Good Territories Still Open 


THE RAMTITE CO. cunicacos, uu. 


Division of THE S. OBERMAYER CO. 2561 West 18th St. 


RAMTITE 


SERVES EVERY ¥WNDUSTRY USING HEAT 








Use 


for trouble-free valve jobs 


In renewing the disc, 
note how easily and 
quickly the Vulcodisc 
Jiffy Disc Holder 
slips off the stem 
head. Only the disc 
lock nut to remove 
and the old disc is 
off and replaced in a 
jiffy. 


Dense without being brit- 
tle — tough, yet resilient, 
Vulcodise will not swell, 
warp or soften—in fact, 
its absorption is less than 
1 per cent. . . . That is 
why an old Vulcodisc 
comes out of the disc 
holder as easily as a new 
one goes in. No need for 
hammer and chisel to cut 
the disc out in pieces— 
distorting and disfiguring 
the holder. 


THE D. T. WILLIAMS VALVE CO. 


Cincinnati, Ohio 














IF THESE OR SIMILAR LIQUIDS 


PV = ead a YOUR PLAAT 


BLACKMER heTARY PUMPS 


SELF-ADJUSTING FOR WEAR 


When the “buckets” (swinging vanes) finally wear out, a 20-minute replacement job 
restores the pump to normal capacity. Twenty years of service is not unusual. 
WRITE FOR Bulletin No. 307—Facts about Rotary Pumps. : 


BLACKMER PUMP COMPANY 


Grand Rapids 9, Mich. 





2010 Century Avenue 


POWER PUMPS - HAND DUMBDS - 





Acids Molasses 
Alcohols Oils 
Asphalt Paints 
Beer Rosin 
Butane Soaps 
Dyes Soups 
Fuel Oil Syrups 
Gasoline Tallow 
Glue Tar 

Mash Tomatoes 
Mayonnaise Yeast 





EZY-KLEEN STRAINERS 





AUDELS 


REFRIGERATION Vt 


and AIR CONDITIONING GUIDE} 4 


ANSWERS YOUR QUESTIONS 
Just Out! Audels Refrigeration & Air Conditioning 
Guide for Engineers, Servicemen & Shopmen. Cover- 
ing Principles, Servicing, Operation & Repairs of 
Household Special, Commercial & Industrial Units & 
Air Conditioning. 1280 Pages. All Fully Illustrated 
and Indexed for Ready Reference. Valuable Facts & 
Figures including data on Freon, Quick Freezing, 
Lockers, Water Coolers & Air Conditioning Systems. 
| AUDEL, Publishers, 49 West 23rd St., New York 10 
i! MAIL AUDELS NEW REFRIGERATION GUIDE for E for free examination. 


ee scelaa i nend you $2 in 7 devas then monthly untit 
of $4 is paid. Otherwise I will return it. anit 


$ 
4 COMPLETE 


PAY ONLY $1 A MO. 
Get this information for 





=. No Obligation U 


Satisfied. ASK TO SEE IT. 











FOR SALE 


1—1500 KW, 80% P.F. 1875 KVA, 3600 RPM, 240 volt, Condensing 
Turbine. 


1—Extra Rotor—New. 

1—14 KW, 125 volt, 1800 RPM, D.C. Excitor direct connected to 
220 volt, 3 phase, 60 cycle motor with field rheostat and motor 
compensator. 

ae 125 volt, 4500 “RPM, non-condensin~ excitor (steam 

set. 

The above unit equipped with C, H. Wheeler condenser number 

10252. Air ejector built by Elliott Company, Pittsburgh, Pa. 

Adequate spray equipment for reservoir. The above machine was 

built in 1918 and was operated for 14 years. Is in good condition. 

May be inspected in our turbine room by making appointment. 

This machine will be sold as is in turbine room. All bids subject 

to approval by mill. 


ERLANGER MILLS, INC. 


LEXINGTON, NORTH CAROLINA 
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ings by delivering exactly the 
right amount of oil with clock-like precision. 


We are Lubrication Specialists 


SSSPOsSeeeseseeasceasssesseseseesaess 





Send us your problems HIGH | 
PRESSURE 
MANZEL BROTHERS COMPANY METERING 
327 Babcock Street, Buffalo 10, N. Y. PUMPS 
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FOR HEATING, AIR CONDITIONING, REFRIGERATION, AND INDUSTRIAL APPLICATIONS 


The acceptance of Mercoid Controls is universal. 
The reason is based on their record for dependable 
operation and long service. They are easy to install, 
adjust, and require practically no attention. 

The hermetically sealed mercury switches used in 
all Mercoid Controls are dust, dirt and corrosion- 
proof, thus assuring positive performance under all 
Creenting conditions. 


Temperature Control— For 
numerous applications. The op- 
erating range is plainly indi- 
cated on a visible dial. No 
guesswork—easy to adjust. 


Pressure Control—For var - 
ous industrial applications. 
The operating range is plainly 
indicated on a visible dial. Ad- 
justments are easily made. 





See catalog No. 600 for complete information on all types of Mercoid Controls.. 
THE MERCOID CORPORATION 


421! West Belmont Avenue, Chicago 41, Illinois 
= 





z Protect Your Boilers Againsi 
A Pitting, Corrosion and Scale with 


@ This modern boiler preservative 
contains colloids that possess ad 
sorptive Properties. It holds all 
precipitates in suspension, while 
at the same time establishing a 
protective colloidal film on the 
metal to arrest pitting and corro- 
sion. Its action is simple, safe, 
sure; helps your boiler ne 
more steam. 
Write for Descriptive Bulletin 


GARRATT-CALLAHAN CO. 


Established 1904 
OF-ILLINOIS OF NEW YORK, Inc 


S? East Van Buren St 132 adway 
Chicago $ ork City | 


OF CALIFORNIA 
148-156 Spear St 
Sean Francisco $ 


Come out of your “jungle” 
fo SIMPLIFIED piping 


No longer is “jungle piping” the only way to 
install an inverted bucket steam trap. Anderson 
Super-Silvertop gives the economy of low-cost 
simplified piping, orderly and clean-cut. 

This engineered steam trap gives you the choice 
of BOTH elbow and straight-in-linc connections 
using only one fitting, a nipple. You save as 
much as six fittings and 40 minutes of installation 
time per trap. Yes, and all this without resorting 
to split gaskets or cored passages. 


Interested in these savings? Then write today 
for complete information. 


THE V. D. ANDERSON Co. 
1939 West 96th Street ¢ Cleveland 2, Ohio 


SUPER-SILVERTOP 
Bbw 9 STEAM TRAPS 6 


GAGES Sem ee 


and Guards 
for Boilers 
Tanks, ete. 


all Pressures 
State your needs 


eet Glasses 
F oe Glasses (Type “ee 
ny Reflex). Also Bice Shielie a aa 


GS w* 


RUBBER GASKETS 


. supplied in all sizes 











All shipments from stock. Send for catalog, 


CIEL WATER COLUMN & GAGE CO 


Livingston, N. J. Livingston 6-1400 











WATERPROOF AND — HEAT LINING 


for alka- 
line, sul- 
phurous 


stacks and breechings 
has been time tested by 
industry. One of the 
world’s largest packing 
plants lined several hun- 
dred tanks with PLAS- 
TIKSTEEL during 1944. 
peeees oto received 
September, 

Picture a po showl 


200,000 gallon R. R. 
oy Fp with PLAST: K- 
PLASTIC STEEL SERVICE 
210 California Street San Francisco 11, Calif. 
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Balanced hinged-pin disc rides 
evenly in the flow when valve is 
open; closes quietly when the flow 
slows down. Hammering and con- 
sequent strains on pipe lines are 
eliminated. Head losses are re- 
duced 65% to 80% of those experi- 
enced with conventional type check 
valves. 

Installed on pump discharge lines, 
Chapman Tilting Disc Valves not 
only increase pipe line capacity but 
also effect substantial power savings. 

Write for new bulletin. 


The CHAPMAN 


VALVE MFG. COMPANY 
Indian Orchard, Mass. 
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PERMUTIT ZEO-KARB* H WATER CONDITIONER removes 
both hardness and bicarbonates from water. Ef- 
fluent contains no incrustants, is reduced in total 
solids and alkalinity. Alkalinity can be adjusted 
by mixing effluents from a Zeo-Karb H unit and 


a sodium zeolite unit. 
*Trademark Reg. U.S. Pat. Off. 


PERMUTIT 


Manufacturers of ALL types of water treatment equipment 


WATER COND 


°Tt’s good business to be 








FQUARTER 


"with Good Water’’ 








